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Chapter 1
Computers Today

So you have a  com puter! Bet you play video gam es on it. B ut 
before you get tired  of those gam es, you can  learn  how to 
create  your own. You can  learn  m ore abou t your com puter 
and  w hat it is capable of doing. The firs t step  is to learn  how 
to w rite com puter program s. And th is  book can help you. It 
show s you step-by-step how to w rite p rogram s so th a t you 
can m ake your com puter w ork for you.

C om puters have been  a ro u n d  for a  n u m b er of years. The 
first com puters were large, bulky pieces of equ ipm ent th a t 
did little  m ore th a n  sim ple a rithm etic . The concept of the  
com puter was first form ed in  the  1830s, b u t the  first real 
com puter, th e  UNIVAC I, was bu ilt in  1950. The com puter 
filled a large room  and  did p re tty  m uch  w hat an  expensive 
hand-held  calculator of today can do. At the  tim e, people 
p red ic ted  th a t  only a few com puters would be needed 
because so little use  could be m ade of the  m achines. Little did 
the  early com pu ter experts dream  th a t, by the  1980s, th o u 
sa n d s  of com pu ters would be sold every m onth. And these  
com puters are  no t being  sold ju s t  to sc ien tis ts  or engineers; 
they are being  sold to people like you for use  a t home!
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C om puters today do w hat early com pu ter experts never 
dream ed possible; they play colorful, an im ated  gam es w ith 
ligh ts and  sounds. Some of the  com puters designed du rin g  
the  1950s could play gam es su ch  as checkers and  chess.

Teaching the  com puter to play gam es was often done to help 
people learn  b e tte r  how to program  the  com puter, ju s t  as 
p laying gam es today can  teach  you m ore ab o u t your com pu t
er and  how it works. The early gam es were played w ith  a 
regular gam e board  in  front of the  player. W hen a  play was 
m ade, th e  nam e of th e  piece and  th e  le tte r and  n u m b er of the  
sq u are  to w hich th a t  piece w as to be moved would be typed 
in to  the  com puter. The com puter would respond w ith  the  
nam e of a  piece and  th e  le tte r and  n u m b er of the  sq u are  to 
w hich it w as to be moved. There were no visual displays of 
pieces or moves. T here were no in te re s tin g  so u n d s w hen you 
won or lost a  gam e. T here were no flash ing  colors to tem pt 
you to play. And th e re  w as no way to play if you w eren’t a  
com puter expert or w orking w ith  a com puter expert.



How different com puter gam es are today! And com puters 
can  be m ade to perform  so m any different tasks. C om puters 
have grow n so sm all th a t  one can  fit in  a  sm all case on your 
desk. They are being  used  for controlling household  appli
ances and  s ta r tin g  cars. They do ta sk s  for b u sin esse s  like 
keeping  track  of m ateria ls and  send ing  ou t bills. They can  do 
ta sk s  for you. They can  challenge you to learn  how to w rite 
your own gam e program s. They can  challenge you to w rite 
p rogram s to use  w hen you do your hom ework. They can 
challenge you to th in k  up  your own u ses  for th e  com puter. 
You only need to know  enough abou t how a  com puter w orks 
and  how to p rogram  a com puter to m ake the  m achine do 
w hat you w an t it to do.

YOUR WISH IS 
MY COMMAND
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Chapter 2
Plugs, Boards, Wire 
and Silicon

If som eone a sk s  you to describe a  com pu ter you would 
probably  tell th em  ab o u t th e  p a rts  th a t  you can  see: th e  case, 
the  keyboard, th e  video screen. These th ree  p a rts  of a  com pu
te r are  called hardw are. T here are  o th er types of hardw are  
th a t  can  be connected  to the  com puter. If you were to look 
inside  th e  com pu ter case you would find m any m ore h a rd 
w are com ponents. You would see plugs, wires, boards and  
m any sm all rec tan g u lar item s. You could find sim ilar item s 
in  o th er electronic devices; for exam ple, in  televisions and  
tape recorders. A lthough m any of th e  com ponents can  be 
found in  o ther devices, som e special item s are found in  
com puters.

There are  th ree  m ajor categories of special hardw are 
needed to m ake a  com puter. They are the  central processing  
unit or the  CPU, input/output devices and  memory  or 
storage devices. The com pu ter’s video screen  is an  output 
device. It is an  o u tp u t device because th e  com puter sends 
ou t in fo rm ation  like le tte rs  or p ic tu res  to its  screen. The 
keyboard is an  input device  because  it is used  to send 
in form ation  to th e  com puter. The CPU and  m em ory devices 
w ork together. They decide w hat to do w ith  the  in fo rm ation  
from  th e  in p u t devices. They decide w hat in form ation  to 
send to the  o u tp u t devices.



The CPU

Input/Output
Devices

I'm n o t  s p e a k in g )
^1 TO YOU / r - J

In a m icrocom puter the  CPU is a  single in teg ra ted  circuit. 
The in teg rated  c ircu it is usually  a  black rectangle abou t 50 
m illim eters (mm) by 15mm. It looks a  lot like a  large 
centipede w ith  abou t 40 m etal legs. T h is sm all device m akes 
all th e  decisions th a t  a com pu ter m akes. A com puter is no t a  
com puter w ithou t a CPU.

A pocket rad io  m ay have five or ten  tra n s is to rs  in  it. The 
CPU in teg ra ted  c ircu it co n ta in s  a very th in  piece or “ch ip ” of 
silicon th a t h a s  th o u sa n d s  of m icroscopic tran s is to rs . Sil
icon is one of th e  100 basic  e lem ents th a t m ake up  the  
universe. T his chip is abou t 5m m  square. The tra n s is to rs  are 
connected to form m any circu its.

The way th a t  th e  c ircu its  are  hooked together de term ines 
how th e  CPU can  work. A lthough there  can  be m any differ
en t c ircu its  in  different CPU’s there  are som e c ircu its  th a t 
a re  found in  all CPU’s. E ach CPU h as registers, an  a rith m etic  
logic u n it  and  control c ircu its. The registers sto re  in form a
tion. The arithm etic logic unit does a rith m etic  and  m akes 
decisions. It w orks w ith  the  in fo rm ation  stored  in  th e  reg is
ters. The control circuits decide w hat jobs the  a rithm etic  
logic u n it  will do and  w hen it should  do them .

While the  CPU can  perform  m any functions, it canno t 
com m unicate  w ith  you directly. It can  com m unicate  w ith  
o th e r devices su ch  as video screens and  keyboards th ro u g h  
in terface c ircu its. These c ircu its  convert the  electrical sig
nals th a t the  CPU u ses to electrical signals th a t  the  video 
sc reens or keyboards can  use. The CPU com m unicates w ith  
the  in terface c ircu its  over m etal s tr ip s  th a t are  grouped 
together in  w hat are called busses. T here is a  data bus w hich 
carries in fo rm ation  to and  from  the  CPU. T here is an  
a d d ress bus  w hich  is u sed  by th e  CPU to say w hich in terface 
c ircu it it w an ts  to ta lk  w ith  or address. T here is also a control 
bus w hich is  used  by b o th  the  CPU and  the  in terface c ircu its  
to m ake su re  th a t  only one opera tion  takes place a t a  tim e. 
The CPU also uses the  control b u s  to say th a t  it only w an ts 
in terface c ircu its  to respond.

The in terface c ircu its  are connected to in p u t/o u tp u t or I/O
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devices. The keyboard is an  exam ple of an  in p u t device, it 
sends in form ation  to th e  CPU. O ther devices th a t are used 
only for in p u t are th e  joysticks and  b u tto n s  used  w ith  games. 
The video screen  and  p rin te rs  are exam ples of o u tp u t de
vices. They receive in fo rm ation  from  th e  CPU. Som e devices 
are used  for b o th  in p u t and  ou tpu t. An exam ple is a  modem. 
T his device allows your m icrocom puter to com m unicate  over 
the  phone lines w ith  an o th e r com puter. In p u t an d  o u tp u t 
devices can  also be the  equ ipm en t used  in  experim ents or 
a ro u n d  the  hom e. For exam ple, th e  com pu ter could be 
connected  to a  therm osta t, an  in p u t device, and  the  controls 
for the  furnace, an  o u tp u t device, to regulate  and  m onito r the  
hea ting  and cooling of a home.

Memory and If you have a  CPU an d  I/O connec tions you still do no t have 
MaSS Storage a com puter. You m u st have som e memory  for the  CPU to use.

The CPU u ses th e  m em ory as a place to sto re  inform ation . It 
also u ses m em ory as th e  place to find ou t w hat to do. The 
CPU looks in  m em ory for a  program, a  se t of in s tru c tio n s  on 
w ha t to do. If it does no t have a  program  in  memory, all th a t  a  
CPU can  do is som e m eaning less operations. It c an n o t per
form  because  th e re  is no se t of in s tru c tio n s  to tell it w hat to 
do. The com pu ter also looks in  its  m em ory for data, in form a
tion  w ith  w hich to work.

You can think of memory as many mailboxes hooked together.
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You can  th in k  of m em ory as m any rows of m ailboxes 
hooked together. Each box can hold one piece of inform ation, 
or “m ail”. The in fo rm ation  can  be e ith e r  an  in s tru c tio n  in  a  
p rogram  or a  piece of data . Each box in  the  row h as a  nam e on 
it, or address. While there  are no t really m ailboxes in  m em ory 
the  idea of specific, labeled, places to hold in fo rm ation  is 
im portan t. The CPU uses th e  labels or add resses  to find 
inform ation.

T here are  two types of memory, m ain memory  and  m ass 
storage. M ain m em ory is inside the  com puter. It consists  of 
one or m ore in teg ra ted  c ircu its , each co n ta in in g  a  m em ory 
chip. Memory ch ips are a  lot like the  CPU chip. They are m ade 
of silicon and  have th o u sa n d s  of tra n s is to rs  con ta ined  in  a 
sm all space. They have different c ircu its  th a n  th e  CPU, b u t 
those  c ircu its  are s im ila r to the  reg is te rs  of the  CPU. Like the  
c ircu its  of th e  reg isters, the  c ircu its  of m em ory ch ips are 
designed to sto re  inform ation.

T here are two types of m ain  memory, RAM and  ROM. RAM 
s ta n d s  for Random  A ccess Memory. If you th in k  abou t the  
m ailboxes again  you can  u n d e rs ta n d  w hat random  access 
m eans. If you have ten  m ailboxes hooked together and  if each 
box h as  a  num ber, I can  tell you to p u t so m th in g  in  box five 
an d  you can  do it. You do no t have to p u t som eth ing  in  boxes 
one, two, th ree  and  four before you p u t your item  in  box five. 
W ith random  access m em ory the  CPU can  in te rac t w ith  any 
ad d ress  or space directly. It does no t have to go firs t to any 
o th er space. W ith RAM, th e  CPU can  get in fo rm ation  from  an  
ad d ress  or p u t in fo rm ation  in to  it. We say th a t  RAM is 
read /w rite  memory.

ROM s ta n d s  for R ead Only Memory w hich is a  special k ind  
of RAM. ROM co n ta in s  in fo rm ation  th a t  th e  CPU can  “read” 
b u t can n o t change. It is also d ifferen t from  RAM in  an o th e r 
way. ROM is perm anent memory. Read/w rite RAM is tem 
porary memory. W hen you tu rn  off your com puter all the  
in fo rm ation  in  RAM is lost, b u t  th e  in fo rm ation  in  ROM is 
no t lost. ROM is im p o rtan t because w hen you tu rn  on your 
com pu ter there  will be m eaningful in s tru c tio n s  for the  CPU 
to follow. Som e com puters use p lug-in  ROM cartridges. They 
are still considered as p a rt of m ain  memory.
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The CPU is connected  to th e  m em ory u sin g  the  sam e th ree  
b u sses  th a t  connect it to the  I/O devices. The add ress b us 
says w hich space in  m em ory the  CPU w an ts to read or write. 
The control b u s  carries the  in form ation  th a t the  CPU only 
w an ts m em ory devices to respond  and  says w h e th er th e  CPU 
w an ts to read or write. The d a ta  b u s  takes in fo rm ation  to or 
from the memory.

Often w hen people w ork w ith  com pu ters they w an t to save 
the  work they have done. They canno t save th e ir  w ork in  RAM 
because w hen they tu rn  the  com puter off RAM loses all its 
inform ation. They canno t save th e ir  in form ation  in  ROM 
because the  com pu ter canno t w rite to ROM. The w ork they 
have done can  be saved in  a special m em ory called m ass 
storage devices.

There are several types of m ass storage devices. For hom e 
m icrocom puters the  m ost com m on is the  casse tte  tape 
recorder. The in fo rm ation  from RAM m em ory is recorded on 
the  tape. The CPU d irec ts an  I/O device to change the  
m em ory in fo rm ation  in to  tones th a t  are  th en  recorded. The 
I/O device can  also change the  tones back  in to  in form ation  
th a t th e  CPU can  use. The tape recorder is no t a  random  
access device. If th e  CPU w an ts in fo rm ation  th a t  is stored 
n ear th e  m iddle of th e  tape, it h a s  to read th ro u g h  all the  
in fo rm ation  th a t com es before. T his k ind  of m em ory is called 
sequential memory.

A nother way of s to rin g  d a ta  is on disks. In form ation  on 
d isks is stored  as m agnetic fields. D isks are random  
accesss devices. The CPU can  get in fo rm ation  from  any 
place on the  d isk  w ith o u t read ing  o th er inform ation . To do 
th is, it “plays” th e  d isk  on a d isk  drive. Because the  d isk  is 
random  access, it is fas te r for locating in form ation  th a n  the 
casse tte  tape recorder. It is also able to send  and  receive the 
in fo rm ation  fas te r th a n  the  casse tte  recorder can. D isks are 
som ew hat m ore reliable th a n  cassette  recorders.

O ther types of m ass storage devices th a t are no t usually  
used w ith hom e m icrocom puters are  paper tapes and 
p u n c h  cards. People are  w orking  on o th er types of m ass 
storage. One new type is th e  bubble memory. In th is  device,



Power Disk Drive

Diskette

in fo rm ation  is sto red  as very sm all m agnetic regions in  a 
crystal. People are  also w orking on u sin g  video cassette  
recorders and  video d isks for m ass storage.

Now if som eone ask s you to describe a  com puter you can  
tell them  th a t  the  com pu ter is m ore th a n  a  case, a  keyboard, 
and  a video screen. It is a  CPU, in p u t/o u tp u t in terfaces and  
devices, and  RAM and  ROM m em ory and  m ass storage.
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Punch Card

Board that plugs into computer with 
bubble memory modules.

Paper punch tape

Television used as video 
monitor for output
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DO SOMETHING/

Chapter 5
Bits, nibbles, Bytes 
and Words

Binary 
Numbers and 
Computers

C om puter hardw are is in te res tin g  b u t the  hardw are will 
ju s t  s it on your table and  do no th ing  un less you can  tell it 
w hat to do. Plugs, boards, w ires and  silicon can ’t play gam es 
or help you do your hom ew ork. You m u st tell the  com puter 
w hat to do. C om puter software is used  to tell the  com puter 
w hat to do.

The m ost p rim ary  way to tell a  com pu ter w ha t to do is to 
use  a  system  to p u t in s tru c tio n s  directly  in  the  com pu ter’s 
memory. You m u st give th e  m em ory your in s tru c tio n s . The 
CPU looks in  its  m em ory and  finds your in s tru c tio n s  in  a way 
th a t  they can  be stored. The m em ory ch ips are  like little 
sw itches. They can  be e ith e r off or on. C om puter people say 
th a t  “off” is a  0 an d  th a t  “o n ” is a  1. W hen people co u n t u sin g  
ju s t  the  two n u m b ers 0 and  1, they  are u s in g  a binary  
counting system, or base  two.

You usua lly  co u n t in  base  ten . You use  th e  nu m b ers  0 ,1 ,2 , 
3, 4, 5, 6, 7, 8, and  9. You w rite n u m b ers  over n ine  by u sin g  
two or m ore of these  num bers. You use  1 and  5 to w rite 15. 
Your com pu ter u ses ju s t  0 and  1 to m ake num bers. Look a t 
the  way your com puter counts.
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0 is 0000

1 is 0001
o is 0010

._j

4

is

is

0011

0100
o
i_ i is 1000

15 is 1111

E ach of the  spaces filled by a 0 or a 1 is called a bit. A group of 
four b its  is called a  nibble. The n u m b ers  0 to 15 are  each 
represen ted  by one nibble. Most com puters group two n ib 
bles together a t one add ress or place in  memory. These two 
nibbles are called a byte.

If you w anted  to co u n t above 15 you could get confused 
u sin g  ju s t  0 and  1. You would have to p u t two or m ore nibbles 
together and  you would have a  s tr in g  m ade up of e ight 
n u m b ers  or m ore—all 0 or 1. Even if you d id n ’t get confused 
on the  order of the  num bers, you would soon get tired  of 
flipping sw itches.

C om puter people w anted  an  easier way to tell the  com puter 
w hat to do. They let th e  com pu ter do som e of the  work. Using 
the  se t of sw itches they  w rote a p rogram  to tell th e  com pu ter 
how to read  a  se t of b u tto n s  or keys to p u t the  in form ation  
in to  memory. They th en  borrow ed a  system  from m ath em ati
c ians to help them  coun t larger num bers u s in g  only four b its  
a t a  tim e. They use  a  n u m b er system  based  on num era ls  for 0 
to 15, six teen  n u m b ers  in  all. The system  is called h ex a 
decim al and  u ses  th e  le tte rs  A, B, C, D, E and  F for th e  five 
num bers bigger th a n  9.

Lightbulbs show 
binary counting.
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0 is 0
Cj is 5

3 is S

10 is fi
11 is B

12 is c

13 is D

14 i s E

15 is F

16 is 10

20 is 14

30 is IE

They could now label th e ir  b u tto n s  0 to F. W hen they 
pressed  a  sequence of b u tto n s  they could tell the  com puter 
the  in form ation  they w anted it to have w ithou t flipping 
sw itches.

H B C D E F
A 7-segment display shows the numbers and letters of HEX counting.

Using the  hexadecim al keys to send  in fo rm ation  to the  
com pu ter does not change the  in fo rm ation  th e  com puter 
gets. You are  ju s t  u s in g  a  p rogram  to help you group the  
in fo rm ation  so th a t  you do not have to flip sw itches. You still 
are  p u ttin g  in  bytes of inform ation, b u t your com puter is 
helping you.



Now you can  see th a t e igh t b its  are two n ibbles and  two 
n ibbles are one byte. W ith one byte you can  coun t from 0 to 
255. In hexadecim al, 255 is FF. B its in  m em ory are grouped 
so th a t e ith e r eight, six teen  or thirty-tw o b its  of in form ation  
are a t one address. The in fo rm ation  a t an  add ress is called a 
word. Your com puter probably uses e ith e r an  8-bit or a  16-bit 
word.

Individual □ □ □ □  Bits grouped together
bits q  □ □ □ □  form nibbles-

The in fo rm ation  w hich people would rep resen t as  a  hex
adecim al n u m b er is still a  g roup of off-on signals for the  
com puter. The com pu ter reads th e  signals a t an  ad d ress  and  
decides w hat it is being  told to do. W hen your com puter 
s ta rts , it goes to an  ad d ress  in  m em ory and  gets w hatever 
in form ation  is there. It a ssum es th a t  the  in fo rm ation  is an  
in s tru c tio n . The tra n s is to rs  inside  the CPU know  how to 
in te rp re t th e  in s tru c tio n s . The CPU is designed to take a  se t 
of zeros and  ones and  in te rp re t the  set as a  pa rticu la r com 
m and. For d ifferent com pu ters the  sam e se t of zeros and  
ones will s tan d  for d ifferent in structions.

You can  let th e  255 n u m b ers of one byte be 255 different 
in s tru c tio n s  for th e  com puter. In stru c tio n  1 could m ean: add 
two nu m b ers  and  in s tru c tio n  2 could m ean: su b tra c t two 
num bers. B ut 256 addresses are no t enough places to store 
in form ation  a  com pu ter needs to do difficult tasks. To have 
m ore space for in form ation , m ost com puters use  two bytes 
for an  address. Using two bytes, they can  have over 64,000 
addresses for inform ation.

□  o □ □ □ □
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Assembly C om puter people soon got tired  of p u sh in g  the  hexadec- 
Language im al keys. They w rote a  hexadecim al program  to tell the  

com puter how to in te rp re t special words. Instead  of giving 
th e  hexadecim al in s tru c tio n  for add, they  could type in  the  
word “add.” The com puter would decide th a t  the  word “add” 
m ean t to p u t a  ce rta in  se t of off-on com m ands a t a  certa in  
address. Being able to p rogram  the  com puter u s in g  these  
sim ple w ords for in s tru c tio n s  is called an  assem bly lan
guage. Assembly language w as the  first language to use 
w ords th a t people usually  recognize for com m ands. It is no t a 
complex language, b u t it  is still u sed  today even though  more 
complex p rog ram m ing  languages have been  developed. 
Assembly language program m ing  is used  w henever you w an t 
a  p rogram  th a t  takes little  space in  m em ory or th a t  needs 
only a  little tim e to operate.

ADDING 2 + 3

BINARY PROGRAM 
001000010000000100000000 
0011111000000011 
110001100000001001110111

HEXIDECIMAL PROGRAM 
210100 
3E03 
C60277

ASSEMBLY PROGRAM
LXI H,0100H
MVI A,03H
ADI 02H
MOV M,A
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Program
Languages

W hen m ost people th in k  of program m ing  a  com puter they 
th in k  of u sin g  a  m ore complex language th a n  assem bly lan 
guage. Many complex languages have been developed. For 
hom e com puters, BASIC is the  m ost com m on program m ing  
language. The complex languages let the  com puter p ro
g ram m er use  a com m on word to s tan d  for m any assem bly 
language in s tru c tio n s. For example, to add two num bers in 
BASIC you would w rite  X = 2+3. In assem bly language you 
w ould need to use  com m and w ords to tell the  com pu ter 
w here to find the  2, to add the  num ber 3 to it and  w here to p u t 
the  answer. The BASIC language does all of the  necessary 
steps w ith  a  single com m and.

Program m ing languages have special w ords to d irec t the  
com pu ter to w ork w ith  in p u t and  o u tp u t devices. You can 
use the  one word “PRINT” to tell the  com pu ter to p u t som e 
in fo rm ation  on your video screen. If you w anted  to p r in t to 
your screen  in  assem bly  language you would need to use  
several words. If you w anted to work in hexadecim al num bers, 
you would have to type in  several hexadecim al num bers. If 
you w anted to w ork in  b inary  num bers, you would have to 
flip m any sw itches to the  on or off positions.

The re s t of th is  book will be ta lk ing  ab o u t the  w ords used 
in  the  BASIC language and  how to p u t the  words together to 
do som eth ing  for you.

COMPUTER LANGUAGES
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Chapter 4
Programming in 
BASIC

A com puter p rogram  is a se t of d irec tions to a com puter. 
C om puter specia lists have developed program m ing  lang
uages to m ake it easier to give a se t of d irections to the  com pu
ter. You can  learn  to use  your com pu ter’s BASIC language to 
in s tru c t your com puter to do w hat you w ant it to do. You 
need to learn  to give the  com puter its  in s tru c tio n s  in  the  
r ig h t order. You also have to s ta r t  each d irec tion  to the  com 
p u te r  on a line th a t begins w ith  a  num ber. In the  program s 
th a t  we help you write, we will use the  nu m b ers  10 ,20 ,30  etc. 
B u t before you begin  to w rite s ta tem en ts  to the  com puter, 
you need to know  w hat you w an t to do. You need an  idea.

Here is an  example of a  sim ple idea.
I want the com puter to ask m e my nam e an d  then print 

m e a m essage that says “Hello.”

Some BASIC Once you have an  idea, you are ready to begin  to w rite a
Statements program . You need to know abou t the  form at of a program

and  abou t som e BASIC s ta tem en ts  th a t will get the  com puter 
to do your task. BASIC sen tences or “lines” are always w rit
ten  in  the  sam e form at or pa ttern . You m u st always begin  a

25



REM
Statement

line w ith  a  num ber. You shou ld  no t n u m b er your lines 1 ,2 ,3 , 
4 . ...You should  n u m b er your lines 10, 20, 30, 4 0 . ..o r 100, 
200, 300, 4 0 0 ....You n u m b er your lines by ten s  or bigger 
sk ips so th a t if you need to add a  line to your program  a t some 
la te r tim e, you can  add it w ith  a  n u m b er betw een those 
already in  your program . You w on’t have to renum ber all of 
your lines.

A nother im p o rtan t form at of lines is the  way you w rite the  
orders you w an t to give your com puter. The o rders are  also 
called statements. You should  have your line num ber, a  space 
m ade by h ittin g  your space key, and  the  s ta tem en t or order 
you w an t to use. If you w an t to p u t som th ing  else on a line you 
m u st p u t a  space, a  com m a (,) or a  sem icolon (;) after your 
sta tem ent.

You can  use  th e  ideas abou t line form at to w rite a  line to 
nam e the program  idea we w rote above:

I want the com puter to ask  m e my na m e an d  then print 
m e a m essage that says “Hello.”
Let’s call the  program  to do th is  job:

ASK NY NR ME PROGRAM

A program  should  be given a  nam e before you include any 
o th er s ta tem en ts. You can  nam e your program  on the  very 
firs t line of th e  p rogram  by u s in g  a REM sta tem en t. REM is 
sh o rt for rem ark. It is a  BASIC s ta tem en t or o rder to your 
com puter. B ut a  rem ark  line is really a line to tell you 
som ething. It o rders your com puter to skip all the  res t of the  
w ords in  th e  line or sentence. The s ta te m e n t to nam e your 
program  looks like th is:

10 REM ASK MY NAME PROGRAM

You can  see th a t you shou ld  s ta r t  th e  line w ith  a n u m b er and 
th a t  you should  leave a space after the  num ber before w riting  
the  sta tem en t. You shou ld  also se t off any  s ta te m e n ts  from 
o th er in fo rm ation  on th is  line w ith  a space. The REM s ta te 
m ent above is really typed:

10 [space] REM [space] ASK MY NAME PROGRAM
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PRINT, INPUT, 
Variable 
Names 
and END

To w rite your program  you need to know  som e o th er BASIC 
statem ents.*  You need to learn  ab o u t the  PRINT sta tem en t. 
The PRINT s ta tem en t tells the  com puter to type ou t w hatever 
you tell it to p rin t. Here is how the  PRINT sta tem en t will look 
in  your program  to a sk  your name:

10 REM ASK MY NAME PROGRAM 

20 PRINT “WHAT IS YOUR NAME?’ ’

You can  see th a t  the  q u estio n  th a t  you w an t the  com pu ter to 
type is inside  q u o ta tio n  m arks (“ ”). W henever you w an t the  
com pu ter to type som eth ing  you m u st p u t your w ords inside  
of quo ta tio n  m arks.

The next s ta te m e n t you need to know  is the  INPUT s ta te 
m ent. The INPUT s ta te m e n t le ts you tell th e  com pu ter th a t 
you are  going to give it som e in fo rm ation  from  th e  keyboard. 
W hen we use  an  INPUT s ta te m e n t to tell the  com pu ter w ords 
like your nam e, we m u st tell th e  com puter w here to save the  
inform ation. We use  a  single le tte r (some com puters can use 
two le tters  or a  le tte r an d  a num ber) and  a $ symbol to nam e 
the  word or group of words. The $ symbol tells the  com puter 
to look for a  se t of le tte rs  or num b ers  in  a  string—it is no t 
ge tting  a  long n u m b er to add  or m ultiply. It is ge tting  a  lis t of 
le tte rs  or a  lis t of n u m b ers  to save in  ju s t  the  order in  w hich 
they  are  typed. We will look a t the  INPUT sta tem en t m ore la ter 
and  you will see m ore clearly the  m eaning  of a  string .

Look a t ou r program  w hen you add the  INPUT sta tem ent:

10 REM ASK MY NAME PROGRAM 

20 PRINT ‘ ‘WHAT IS YOUR NAME?”

30 INPUT N$

The INPUT s ta te m e n t h as  th e  nam e of a  location of a  place in  
m em ory or a  variable called N$. Do you know  why it h a s  the  
nam e N$? Because N is the  first le tter of the  word nam e. The 
$ m u st come rig h t a fte r th e  letter. You m u st have th e  $ so the  
com puter know s to look for a  group or s tr in g  of le tte rs  to save.

*The Appendix lists the Basic Statem ents for several computers. Check 
to see if information on your computer is included.
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You need one m ore s ta tem en t to m ake a  com plete program . 
You need the  END sta tem en t. Some com puters need the  END 
sta tem en t to tell them  th a t  you are fin ished  w ith  the  
program . We will include it in  ou r p rogram s so th a t they  can 
be used  on the  com puters th a t need it.

Now your com plete program  looks like this:

10 REM ASK MY NAME PROGRAM 

20 PRINT ‘ ‘WHAT IS YOUR NAME?”

30 INPUT N$

40 END

Now you are ready to w rite  your program . W ith your com pu
te r  se t up  to w ork in  BASIC, type in  the  s ta te m e n ts  ju s t  as 
they  are  w ritten  above. Now you are  ready to use th e  com 
m and RUN to m ake the  com pu ter do w hat your program  tells 
it to!

W hen you type in  RUN you should  see

\
‘ ‘ WHAT IS YOUR NAME? * *

✓



The second ? is a  prompt. A p rom pt is used  by the  com puter 
to let you know  th a t  it is w aiting  for you to type in  the  
in form ation  for w hich it has asked. You should  now type in 
your nam e. The com pu ter m ay come back w ith  the  word OK. 
OK is an o th e r p rom pt to tell you th a t  it has  fin ished  ru n n in g  
your program .

You can  now add to your p rogram  and  m ake the  com puter 
use  your nam e in  a  m essage th a t  says “Hello.” We will use the  
PRINT s ta tem en t again . We will also need to move ou r END 
sta tem ent. Look a t the  new lines we will need to add:

40 PRINT ‘‘HELLO’ %  N$

50 PRINT ‘ ‘ I LIKE TO TALK TO YOU. ’ ’

60 END

Look carefully a t line 40. We used  the  quote m arks around  
th e  w ord we w an ted  to p rin t. T hen  we had  to use  a  com m a to 
tell the  com puter to look for som eth ing  else to p rin t. T hat 
som eth ing  else is the  in form ation  it saved in  the  variable 
called N$. You know  th a t  your nam e is in  N$!

Now you have a  p rogram  to do w hat we w anted  to do. We 
have taken  an  idea and  w ritten  s ta tem en ts  to m ake the 
com puter follow our d irections. O ur idea was:

I want the com puter to ask m e my na m e a n d  then print 
m e a m essage that says “H ello . ”

Here is the  program  all together:

10 REM ASK MY NAME PROGRAM 

20 PRINT “WHAT IS YOUR NAME?’ ’

30 INPUT N$

40 PRINT ‘ ‘HELLO” , N$

50 PRINT “I LIKE TO TALK TO YOU.’ ’

60 END
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Now you can  RUN o u r program . T his is w hat you shou ld  see 
on your screen:

WHAT IS YOUR NAME?

You shou ld  type in  your nam e. Let’s p re tend  your nam e is 
PAT. Type in  PAT. You will see

WHAT IS YOUR NAME? 

?PAT

HELLO PAT 

I LIKE TO TALK TO YOU.

V



Now th a t you know  how to u se  th e  INPUT and  PRINT 
s ta tem en ts  you can w rite o th er sim ple program s. Why not 
have th e  com puter ask  you your nam e and  the  nam e of your 
best friend? Your p rogram  idea sen tence m ight be:

I want the com puter to type out my nam e a n d  the nam e of 
my best frien d .
You could use th e  variable F$ for your best friend ’s nam e. 
Here is how your program  m ight look:

10 REM MY FRIEND AND I 

20 PRINT “WHAT IS YOUR NAME?”

30 INPUT N$

40 PRINT “HELLO”, N$

50 PRINT ‘ ‘WHAT IS THE NAME OF YOUR BEST FRIEND?”

60 INPUT F $

70 PRINT ‘ ‘NOW I KNOW THAT YOUR BEST FRIEND IS”, F$

80 END

You can  use these  s ta tem en ts  to have your com puter 
repeat back  to you any  o th er k ind  of in form ation  you w ant. 
You ju s t  need to have an  INPUT s ta tem en t and  a variable 
nam e for w hatever in fo rm ation  you w an t the  com puter to 
p rin t.

GOTO,
“Comma”,
“Semicolon”

10 REM ASK MY NAME PROGRAM 

20 PRINT ‘ ‘WHAT IS YOUR NAME?’ ’

30 INPUT N$

40 PRINT ‘ ‘HELLO”, N$

50 PRINT ‘ ‘ I LIKE TO TALK TO YOU. ’ ’ 

60 END

How would you like to fill up  your screen  w ith  your nam e? 
You can  use BASIC s ta tem en ts  to m ake your com puter p rin t 
your nam e m any tim es. Your program  idea sen tence  would 
be:

I want the com puter to print my nam e over an d  over.
You would use  the  s ta tem en t GOTO. The GOTO sta tem en t 
tells the  com puter to go find a line in  your program  and  do 
w hat th a t  line tells it to do. You rem em ber the  program  for 
having the com puter p r in t you a  m essage. It w ent like this:
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We can  change th is  p rogram  to do o u r new task. Look a t the  
changes and the  new lines:

10 REM PRINT MY NftME MANY TIMES PROGRAM 

20 PRINT “WHAT IS YOUR NAME?”

30 INPUT N$

40 PRINT N$

50 GOTO 40 

60 END

You can  see th a t the  com puter will now only p rin t your name. 
It does no t have in s tru c tio n s  to p rin t any th ing  else. You also 
see th a t line 50 now says “GOTO 4 0 ”. We are telling the  
com puter to go back  to line 40 and  do w hat th a t line tells it to 
do. Line 40 tells the  com pu ter to p r in t your nam e. The 
com puter will keep p rin tin g  your nam e u n til you tell it to 
stop! How do you tell it to stop? You use the key labeled 
“BREAK” or “STOP” or you use  the  “CONTROL” key and  the 
“C” key. You have to tell the  com puter to stop ru n n in g  your 
p rogram  to have it stop  p rin tin g  your nam e. Do you see why? 
Every tim e th e  com pu ter goes back  to line 40 it th e n  goes to 
line 50. Line 50 sends it back  to line 40. The com puter never 
m akes it to the  END sta tem ent!

You should  type in  th is  new program  and see your 
com puter keep p rin tin g  your nam e. If your nam e were PAT, 
your screen  will look like the  one below u n til it is full and  
th en  the  lines a t the  top will d isappear and  only your nam e 
will be on the  screen.



You can change th is  program  to p rin t any  word or sentence 
over and  over. You ju s t  need to change line 20 to a sk  you for 
new inform ation . J u s t  rem em ber th a t to stop  th e  words you 
m u st use  a control (C) or a  stop  or b reak  key.

Your nam e h as been p rin ted  only once on each line. You 
can  m ake a sim ple change th a t  will m ake th e  com pu ter p r in t 
your nam e on a line m ore th a n  once. You can  use  a  com m a (,) 
or a  sem icolon (;) in  line 40. Look a t line 40 w ith a  comma:

40 Print N$,
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The com m a com es rig h t a fte r N$. The com m a tells th e  com 
p u te r  to p r in t w hatever is in  N$ on th e  line on your screen  
and  no t to go to the  nex t line u n til the  line it is on is full. It 
also tells the  com pu ter to p r in t the  in fo rm ation  in  fields or 
g roups of spaces. If you r nam e is sh o rte r  th a n  th e  n u m b er of 
spaces in  th e  field th a t  your com pu ter uses, you will have 
b lank  spaces in  fron t of your nam e. Type in  the  new line 40 
and  ru n  your program . You will see th is  on your screen:

WHAT IS YOUR NAME?

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

PAT PAT PAT PAT

If you use  a  sem icolon (;) in  place of th e  com m a in  line 40, 
you will get a  new  p a tte rn . The com pu ter will repeat w riting  
your nam e w ithou t p u ttin g  in  any spaces. It will fill a  line on 
your screen  w ith  your nam e, each nam e to u ch in g  th e  nam e 
next to it. T hen  you really can  fill the  screen w ith  your 
name!



FOR, NEXT

i

r  \

WHflT IS YOUR NR ME

v_________________________ /

You m u st always rem em ber to h it the  “BREAK” or “STOP” 
key or the  “CONTROL C” w hen you w ant to stop your 
program . B ut maybe you w ant to have the  com puter repeat 
your nam e only a  few tim es and  th en  stop by itself. You can 
use two new orders th a t go together. The s ta tem en ts  are FOR 
and  NEXT.

FOR tells the  com puter to do w hatever the  lines after the  
FOR line say to do. W hen you w rite a  FOR statem ent, you 
m u st also tell the  com puter how m any tim es it m u st repeat 
the  sta tem en t. You tell the  com puter to coun t the  tim es it 
does the  job. You m u st give the  com puter som e place in 
m em ory to store  its  count. We used  a variable nam e to tell the 
com puter w here to store  in form ation w hen we used an  
INPUT sta tem en t. We also use a variable nam e w hen we use a 
FOR sta tem en t. However, th e re  is a  difference in  the  
variables. O ur INPUT variable w as a s tr in g  variable; th a t is, it 
was a  s tr in g  of le tte rs  to be saved as a  string . O ur FOR 
variable is a  num ber. It is the  num ber of tim es the com puter 
h as done the task. It gets bigger every tim e the com puter does 
o u r job. We do no t save the  n u m b er as a s tr in g  b u t as a 
num ber. W hen we have a nu m b er variable we nam e it w ith  a  
le tter b u t we do no t use a  “$.” C om puter program m ers often
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LET and
Doing
Arithmetic

use  J  or K as th e  nam e of the  co u n te r variable. We tell the  
com pu ter to co u n t from  1 to w hatever n u m b er of tim es we 
w ant o u r task  completed. Here is how your s ta tem en t would 
look:

35 FOR J = 1  TO 5

The com puter know s to do w hatever com es next for 5 tim es. 
B ut you have no t told it w hat to do. The lines th a t come after 
th is  line tell the  com puter w hat to do. So:

35 FOR J = 1  TO 5 

40 PRINT N$

Now you have told th e  com pu ter to p r in t N$ on your screen  
5 tim es. B ut your com puter is looking for m ore lines of th in g s 
to do. It keeps looking for lines of jobs u n til it finds a  NEXT 
sta tem en t. The NEXT sta te m e n t tells the  com puter th a t  it 
h a s  done all the  jobs it needs to do. The NEXT sta tem en t 
needs to tell the  com pu ter the  variable it is u sing  as a  coun ter 
so the  com pu ter will know  w hat FOR goes w ith  th e  NEXT 
sta tem en t. Here is the  p rogram  to tell the  com pu ter to type 
your nam e 5 tim es, once on each line:

10 REM ASK MY NAME PROGRAM 

20 PRINT ‘ ‘WHAT IS YOUR NAME?”

30 INPUT N$

35 FOR J = 1  TO 5 

40 PRINT N$

50 NEXT J 

60 END

You can  try  u s in g  FOR-NEXT loops to p r in t m ore th a n  one 
item  in  the  sam e program . You ju s t  need to be su re  to have a 
FOR line, th e  line of w ha t you w an t p rin ted , and  th e n  your 
NEXT line. And rem em ber th a t th e  FOR line and  th e  NEXT 
line m u st have the  sam e variable for th e ir  counters.

The LET s ta tem en t lets you do a rithm etic  in  your p ro 
gram s. You can  use  LET to add, su b trac t, m ultip ly  an d  divide 
num bers. You use  LET w ith  a  n u m b er variable, a  single letter 
th a t  can  s ta n d  for a  num ber. You rem em ber th a t num ber
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variables have a le tte r and  no $ for th e ir  nam e. A program  for 
co u n tin g  by twos, fives or ten s will show  you how to use  the  
LET sta tem en t. The program  also u ses the  o ther s ta tem en ts  
you have learned.

10 REM COUNTING BY TWOS, FIVES OR TENS

20 PRINT ‘ ‘DO YOU WANT TO COUNT BY TWOS, FIVES OR TENS?”

30 PRINT ‘ ‘TYPE IN 2, 5, or 10.’ ’

40 INPUT N 

50 LET C— 0 

G0 FOR J = 1  TO 10 

70 LET C = C + N  

80 PRINT C 

90 NEXT J 

100 END

Line 50 se ts  your variable C as 0 so th a t  your p rogram  begins 
co u n tin g  a t zero. The s ta te m e n t says th a t  C is now zero. On 
line 70 the  LET sta tem en t is being  used  to let you add. W hen 
you co u n t by twos you are really ju s t  add ing  two to each 
n u m b er th a t you have. C oun ting  by twos is really saying 
0+2= 2, 2+2=4, 4 + 2 = 6 ...L ine 70 tells the  com puter to do 
the  sam e th in g  b u t it tells it to do the  ta sk  w ith  variables. 
Because the  program  h as  variables, you can  coun t by twos or 
by fives or te n s—you co u n t by w hatever n u m b er you type in  
w hen the  com pu ter ask s for the  variable N. The FOR-NEXT 
loop lets you coun t ou t ten  num bers. Try doing o th er k inds of 
coun ting  like coun ting  by th rees or sixes. You can  even coun t 
backw ards by these  num bers! You only have to change line 
50 to

50 LET C—- 100 [or some other large number ] 

and  change line 70 to

70 LET C = C - N

You can  also w rite  sim ple program s to p r in t ou t the  
answ ers to a rith m e tic  problem s. Here is a  p rogram  to let you 
do som e sim ple m ultip lication  (The symbol * is used):

10 REM MULTIPLICATION PROGRAM
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IF-THEN
Statements

20 FOR J = 1  TO 5

30 PRINT ‘ ‘GIVE ME THE FIRST NUMBER”

40 INPUT N

50 PRINT ‘ ‘GIVE ME THE SECOND NUMBER”

60 INPUT M

70 LET C=N*M 

80 PRINT C 

90 NEXT J 

100 END

The LET s ta tem en t lets you take the  resu lt of your a rithm etic  
w ork and  save th e  n u m b er in  a place in  memory. W hen you 
say LET C =C +2 you are saying take w hat is sto red  in  
m em ory a t th e  place called C, add  th e  n u m b er two and  store 
the  new n u m b er in  th e  sam e place in  memory. T hen you can  
use  a  PRINT sta tem en t to have the  num ber stored  in  C 
p rin ted  on your screen.

T here is one las t se t of s ta tem en ts  th a t  you need to know  to 
w rite  sim ple BASIC program s.* Those s ta tem en ts  are  the  IF 
and  THEN sta tem en ts. These two s ta tem en ts  allow your 
com puter to m ake decisions. W hen your com puter sees these  
s ta tem en ts  it know s it m u st decide w ha t to do w ith  the  
in fo rm ation  it has. These two s ta tem en ts  m u st always be 
used  together and  they m u st always be used  w ith  som e o th er 
inform ation. You m u st tell the  com puter th a t IF som eth ing  is 
true, THEN do som ething . You can  use  an  IF-THEN s ta te 
m en t in  the  p rogram  for co u n tin g  by twos, fives an d  tens. 
Here is how the  program  will look:

10 REM COUNTING BY TWOS, FIVES OR TENS

20 PRINT ‘ ‘DO YOU WANT TO COUNT BY TWOS, FIVES OR TENS?’ ’

30 PRINT ‘ ‘TYPE IN 2,5, OR 10.”

40 INPUT N

41 REM NEXT 5 LINES CHECK IF N IS OK

*Check the Appendix for information on the Texas Instrum ents 
computer.
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42 IF N = 2  THEN GOTO 50

43 IF N = 5  THEN GOTO 50

44 IF N = 1 0  THEN GOTO 50

45 PRINT ‘‘PLEASE, 2, 5, OR 10 ONL Y”

46 GOTO 40

47 REM WE REACH LINE 50 ONLY FOR OK N 

50 LET C = 0

60 FOR J = 1  TO 10 

70 LET C = C + N  

30 PRINT C 

90 NEXT J 

100 END

The IF-THEN s ta te m e n t is u sed  w ith  th e  equals symbol (=) 
to say IF the  response is w hat the  com puter w ants, THEN it is 
ok to do the  nex t p a rt of the  s ta tem en t. If th e  IF p a r t  is no t 
w hat the  com puter w ants, th en  it sk ips over the  THEN p a rt of 
the  s ta tem en t and  goes on to the  next line of the  program . 
IF-THEN is u sed  to check to see if th e  co rrect n u m b er for the  
p rogram  h as been  entered. The IF-THEN s ta tem en t can  also 
be used  to see if s tr in g s  are  ju s t  a s they  are  to be w ritten . 
W hen IF-THEN is used  to check on a string , the  s tr in g  m u st 
be inside quote  m arks (“ ”). Here is a  sim ple p rogram  to check 
on a s trin g  in  the  nam e program :

10 REM CHECK TO SEE IF KNOW YOU 

20 PRINT ■ ‘WHAT IS YOUR NAME?’7 

30 INPUT N$

40 IF N $ = “PAT” THEN PRINT ‘ ‘HELLO, I KNOW YOU’ ’

50 IF N $ =  “PAT” THEN GOTO 70 

60 PRINT ‘ ‘YOU ARE A NEW FRIEND” ,N$

70 END

The IF-THEN can  be used  w ith  th e  sym bols <  (less than ) 
an d  >  (greater th an ) ju s t  like it is used  w ith  the  equals 
symbol. Also, a lm ost any  s ta tem en t can  come after the  THEN. 
You can say THEN PRINT or THEN GOTO or THEN INPUT or 
THEN LET. Usually you can  not say THEN FOR to s ta r t  a  
FOR-NEXT loop or THEN END to get ou t of your program .

Now you know  how to use som e of th e  m ost im p o rtan t
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s ta tem en ts  in  BASIC. You need to check your com puter 
m anual to find o u t how to do two o th er im p o rtan t tasks: how 
to load a  p rogram  and  how to save a  program . The ow ner’s 
guide for your com pu ter will tell you how to save and  
load program s from your cassette  recorder or disk  drive. You 
will need to use  these  com m ands w hen you w ork on the  
longer p rog ram s in  th e  nex t ch ap te r and  w hen you begin  to 
w rite m any of your own program s.
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Chapter 5
Programs to Use 
and Change

Now you know  m ost of the  s ta te m e n ts  in  BASIC th a t  are 
used  to w rite p rogram s. You are  ready to try  som e m ore 
complex program s. The program s in  th is  ch ap ter can  help 
you w ith  hom ework, drills an d  a rith m etic  facts. They can  
even show you how to have fun  draw ing p ictures.

The program s here can  be changed to perform  in  different 
ways. We will show  you how to change som e of th e  s ta te m e n t 
lines to m ake th e  program  do different tasks. You may th en  
w an t to use  p a rts  of o u r p rog ram s to design  your own 
programs.*

The p rogram s will be p resen ted  in  blocks of num bered  
s ta tem en ts  w hich will come after com m ents on w hat the  
s ta te m e n ts  do. W hen you are en te rin g  a  program  in to  your 
com puter, you will need to type in  th e  num bered  lines ju s t  as 
they are w ritten  here. Always check for e rro rs  w hen you type 
in  a line. If your program  does no t run , go back and  check 
each line to see th a t it is ju s t  like the  line in  the  book.

*Check the Appendix for information on using the programs with 
specific computers.
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ROLLIT
Program

Random
Numbers

The first p rogram  is called ROLLIT. T his program  will “roll 
a  d ie” ju s t  as you do in  a  game. The p rogram  will roll a  die as 
m any tim es as you w an t it to. It will coun t how m any tim es 
each nu m b er is “on top.” We have included th is  p rogram  first 
so th a t  you can  learn  a  new concept. T h at concept is the  
concept of a BASIC Junction. We will use these  functions in 
several program s. The first function  is RND w hich s ta n d s  for 
random. Random  m eans th a t som eth ing  happens by chance.

T h is p rogram  com es up  w ith  random  n u m b ers betw een 
one and  six. You canno t m ake one nu m b er come up co n sis
tently. The com puter contro ls the  num ber. If you “roll the  
d ie” m any tim es, you will find th a t all the  nu m b ers  come up 
abou t the  sam e nu m b er of tim es.

O ur program  idea for the  ROLLIT program  is:
I want the com puter to roll a die. I want it to ask m e how 
m any times to roll it. I want it to keep  track of how m any  
times I get any number.

The firs t p a rt of the  program  gives the  nam e of the  p ro 
gram  and  asks you to tell how m any tim es to roll the  die. “T” 
is used  as a  variable for how m any tim es you w an t to roll. 
Here is the  first p a rt of the  program :

10 REM PROGRAM ROLL-IT

20 PRINT ‘ ‘HOW MANY TIMES DO YOU WANT TO ROLL'?’ ’

30 INPUT T

40 PRINT ‘ ‘HERE WE GO . . . ”

The second p a rt of th e  program  tells the  com puter the  
n u m b ers  it will need to do som e calcu lations la te r in  the  
program . “L” will be the  lowest n u m b er we w ant. The lowest 
n u m b er on a die is 1. “H” will be the  h ighest n u m b er we want. 
The h ighest n u m b er on a  die is six. We will use LET s ta te 
m en ts to tell the  com pu ter th e  lowest and  h ighest n u m 
bers. “N” will be th e  n u m b er we roll each tim e we repeat the  
m ain  p a rt of th e  program . So we will have th e  com pu ter roll 
th e  die to come up  w ith  a  random  n u m b er betw een one and  
six w hich it will save as “N l” to “N6.” Every tim e the  com pu
te r finds a one, it will m ake “N 1 ” larger by one. Every tim e it
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finds a two, it will m ake “N2” larger by one. In th is  way it will 
keep track  of the  tim es the  num bers one to six appear. Do you 
know  w hat we will u se  to rep ea t o u r rolls a  n u m b er of tim es?  
We will use  a  FOR loop. Here is th e  second p a r t  of the  
program :

50 LET L = 1  

60 LET H = 6  

70 FOR J = 1  TO T

You need to learn  a n o th e r  new BASIC function  to tell the  
com pu ter to produce random  nu m b ers th a t a re  whole 
num bers. If you do no t tell the  com puter abou t the  type of 
n u m b er you w an t it will express th e  n u m b ers  in  decim als 
like 2.5673. You know  th a t  a  die h a s  only whole n u m b ers  and  
you w an t only whole n u m b ers  from  th e  com puter. The fu n c 
tions used  to tell the  com pu ter to produce whole num bers is 
INT w hich s ta n d s  for integer. The word in teger m eans whole 
num ber. Here is the  line to produce integers:

80 N =  INT( (H - L + l )*RND(1)) + L

In th e  line above, RND( 1) p roduces a  n u m b er betw een zero 
an d  a  little  less th a n  one. The (1) tells th e  com pu ter to s ta r t  a  
random  set of nu m b ers  and  go to the  next random  num ber in  
th e  se t th e  nex t tim e th e  p rogram  ask s for a  new  num ber. If 
you had  a  (0), the  com pu ter w ould always use  th e  sam e 
n u m b er every tim e the  program  asked for a  new num ber. You 
could n o t tell th e  com pu ter w hich n u m b er to p ick  b u t once it 
picked th a t  n u m b er it would no t p ick an o th e r one. You can  
see th a t  th e  (1) is very im portan t! The expression  (H - 
L + 1 )*RND( 1) gives a n u m b er betw een 0 and  a little  b it less 
th a n  6. You can  see th a t  th is  expression  in  th is  p rogram  is 
really ( 6 - 1 + 1)*RND(1) or 6*RND(1). Because RND (1) is 
never exactly 1, 6 tim es RND( 1) will always be less th a n  6. In 
fact, the  INT m akes th e  n u m b er p roduced by th e  com puter 
in to  0 ,1 ,2 ,3 ,4 , or 5. So how do we get the  nu m b er 6? The last 
p a rt of the  line, the  +L, tells th e  com pu ter to add its  num ber 
betw een 0 and  5 to the  lowest num ber, w hich for th is  program  
is 1. T hen we have a  whole num ber betw een 1 and  6.
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Program 
Arrays 
and DIM 
Statement

We now need to have s ta te m e n ts  to keep track  of how m any 
of each n u m b er the  com pu ter m akes and  to tell the  com puter 
to p r in t ou t the  results. To tell the  com puter how to keep 
track  of th e  n u m b ers  we need to use  IF s ta tem en ts. We need 
one IF s ta tem en t for each of th e  six  n u m b ers  on th e  die. To 
tell th e  com puter to p r in t ou t th e  resu lts , we u se  PRINT 
sta tem en ts. You probably  rem em ber th a t  a  NEXT sta tem en t 
is needed to close the  FOR loop. Here are the  sta tem ents:

90 IF N = 1  THEN LET N 1 = N 1 + 1  

100 IF N = 2  THEN LET N 2 = N 2 + 1  

110 IF N = 3  THEN LET N 3 = N 3 + 1  

120 IF N = 4  THEN LET N 4 = N 4 + 1  

130 IF N = 5  THEN LET N 5 = N 5 + 1  

140 IF N = 6  THEN LET N 6 = N 6 + 1  

150 NEXT J 

S 160 PRINT : PRINT 

170 PRINT 

180 PRINT 

190 PRINT 

200 PRINT 

210 PRINT 

220 PRINT 

230 PRINT 

240 END

You can  ru n  th is  program  rolling the  die 10 tim es or 50 
tim es or several h u n d red  tim es and  see th e  difference in  the  
results.

T here is an  easier way th a n  u sin g  IF s ta tem en ts  to keep 
track  of the  n u m b ers  rolled. You can  use  an  array. An array  is 
a n  o rgan ization  of nu m b ers  or symbols. Arrays can  be used 
in  m any ways. They are used  to keep track  of num bers while a 
com pu ter is com pleting  a FOR loop, or w hen the  com puter is 
w orking  w ith  m ore th a n  one num ber, o r w hen it is w orking 
w ith  sym bols th a t  are sim ilar. In th is  program , th e  com pu ter 
is keeping track  of nu m b ers  on the  die. It needs to be able to 
change th e  n u m b er of tim es each show s up  and  to tell them  
apart. An array  is ju s t  a  d ifferent k ind  of variable, an  array

‘WITH 9 * . T ;  ‘‘ ROLLS OF THE

‘1 * 1 N1 “ TIMES”
ili ~i 1 ■■ N2 ‘ * TIMES”

‘3 f  1 N3 4 ‘ TIMES”

‘4 * V N4 4 4 TIMES”

‘5 f  * N5 44 TIMES”

‘6 9 * N6 ‘ ‘ TIMES”
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variable. It requ ires a  DIM sta tem ent, or dim ension state
ment, to tell th e  com pu ter how m any item s will be on the  list. 
In th e  ROLLIT program , there  are  six  n u m b ers  w hich  we will 
call “F” for face. The d im ension  s ta tem en t would be:

65 DIM F ( 6)

The (6) tells the  com puter th a t there  are  six faces, or 
num bers, to the  die. F( 1) s to res the  n u m b er of ones rolled. 
F(2) holds th e  n u m b er of twos; F(6), the  n u m b er of sixes. You 
can  rew rite the  ROLLIT program  u sin g  the  array  th is  way:

10 REM PROGRAM ROLL-IT

20 PRINT ‘ ‘HOW MANY TIMES DO YOU WANT TO ROLL?’ ’

30 INPUT T

40 PRINT “HERE WE GO . . . ”

50 LET L = 1  

60 LET H = 6  

65 DIM F (6)

70 FOR J = 1  TO T

80 N = I N T ((H—L+1)*RND(1) )+L 

90 LET F (N ) =  F (N ) + 1  

150 NEXT J 

160 PRINT : PRINT

170 PRINT “WITH’ ’ ;T;“ ROLLS OF THE DIE WE H AD’ ’

180 FOR J = 1  TO 6

190 PRINT J; “ ” ;F( J ) ; “ TIMES”

200 NEXT J 

210 END

Program The next program  is a  program  to help you drill your 
MATH arithm etic facts. This program  uses the random  num ber 

function th a t you learned about in the ROLLIT program. It also 
GOSUB uses the BASIC sta tem ent GOSUB. GOSUB sends the com puter

to a  set of lines th a t have some directions for the computer. A 
GOSUB lets the com puter skip to some lines a t the end of the 
program. The group of lines is called a  subroutine. When the 
com puter completes the operations called for by the subroutine, 
it re tu rn s to the line after the GOSUB line. Subroutines often 
have large line num bers and  are placed a t the end of the
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program. When you have typed in  the rest of the program, you 
will need to type in the subroutine.

To be able to write the MATH program  you need to have a 
program  idea. The program  idea is:
I want to have the computer give me math problemsfrom any  
one set of fa cts such as sixes or tens or twelves. I want the 
computer to tell me if my answ ers are right I want it to give me 
three chances to get a correct answer. If I am  not correct after 
three tries, I want the computer to tell me the right answer. I 
want to be able to change my program to do addition, 
subtraction, multiplication or division.

The first statem ents in the program  tell the com puter the 
inform ation on the type of problem s you w ant to do. The first 
lines are:

10 REM PROGRAM MATH 

20 LET 0 $ =  ‘ ‘ A ’ ’

30 LET RA=12 

40 LET FA = 1 2  

50 GOSUB 1000

The variable 0$ is th e  variable to tell th e  com pu ter w h a t type 
of a rith m etic  you w an t to do. We se t 0$ equal to "A” because 
we have w ritten  the  p rogram  to do add ition . You can  guess 
w hat le tte rs  you would use  to do the  o th er a rith m etic  opera
tio n s—“S” is for SUBTRACTION, “M” is for MULTIPLICA
TION and  “D” is for DIVISION. B ut how does the  com puter 
know  w hat th e  le tte rs  s ta n d  for? You have to tell it an d  th a t  is 
w hat th e  su b ro u tin e  does. Line 50, GOSUB 1000, tells the  
com puter to look a t the  lines s ta r tin g  a t line 1000 an d  do 
w h a t they  say. They are  lines to tell th e  com pu ter w hat th e  
“A,” “S,” “M,” and  “D” m ean.

Line 30 tells th e  com pu ter the  largest n u m b er th a t  can  be 
used  in  th e  problem s it gives you. We will u se  th is  variable, 
RA, to tell the  com puter th a t the  random  num bers it p ro 
duces m u st always be 12 or less. (You can  change RA to any  
n u m b er you choose to have the  com puter give you easier or 
h a rd e r problem s.) Line 40 tells the  com puter th a t  all the  
problem s will be facts of twelve. T his m eans th a t  th e  com 
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p u te r  will always drill you on th e  facts for w hatever nu m b er 
you p u t in to  th e  expression  FA= ??. You can  see th a t  it is easy 
to change th e  program  to drill you on any  se t of facts by 
chang ing  th is  one line.

The next line tells the com puter to find a  random  num ber th a t 
is a  whole n u m b er betw een 0 and  the  value of RA.

80 LET N=INT( (RA+1)*RND(1))

Because division is a  som ew hat different operation  th a n  
addition , su b tra c tio n  and  m ultip lication , we need different 
d irec tions for division. We need to have a  way to include the  
lines for division so th a t  the  com puter can  do them  w hen you 
w an t to do division. The next se t of lines are  for division only. 
The first line tells th e  com pu ter to sk ip  the  division lines if 
the  opera tion  you w ant, 0$, is no t “D.”

90 IF 0$ <  >  “D ” THEN GOTO 140 

100 LET A N = N  

110 LET N=AN*FA 

130 GOTO 180

The GOTO sta te m e n t tells the  com pu ter to skip  lines 100, 
110 an d  130 if you w an t to do addition , su b trac tio n  or m u lti
p lication. The next lines tell th e  com pu ter to do the  correct 
operation  for the  le tte r you include in  line 20.

140 IF 0 $ = “A’ ’ THEN LET A N = F A + N  

150 IF 0 $ =  “S ’’ THEN LET fiN=FA-N 

1G0 IF 0 $ = ‘ ‘11’ ’ THEN LET AN=FA*N

The variable AN s ta n d s  for answer. T hese lines are  calcu
la ting  answ ers for th e  problem s the  com puter gives you. If 
the  com puter does no t calculate the  answer, it canno t tell you 
if the  answ er you give is rig h t or wrong. The next se t of lines 
do ju s t  th a t—they give you a  problem , look a t your answer, 
check to see if you have given the  correct answ er, and  keep 
track  of how m any tim es you have tried  to answ er th e  p ro b 
lem. The variable WR is used  to keep track  of how m any tim es 
you have tried  the  problem . The variable X$ is tak en  from the  
su b ro u tin e  th a t  you will see later. The ex tra  lines th a t  ju s t
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say PRINT are  used  to give you som e space on the  screen  so it 
is easy to see the  problem .

180 LET W R = 0  

190 PRINT 

200 PRINT 

210 PRINT

220 PRINT ‘ ‘TRY THIS ” ;X$; “ PROBLEM: ’ ’

230 PRINT

240 IF 0 $ = “0 ’ ’ THEN PRINT N; “ ’ ’ ;Y$; “ ” ;FA 

250 IF 0 $ <  > “D ’ ’ THEN PRINT FR; “ ” ;Y$; ‘ ‘ ” ;N 

260 INPUT X

270 IF X = R N  THEN PRINT ‘ ‘VERY GOOD’ ’

280 IF X = R N  THEN GOTO 360 

290 W R = W R + 1

300 IF W R < > 3  THEN PRINT “THAT IS NOT CORRECT, TRY AGAIN’ ’

310 IF W R <  > 3  THEN GOTO 230

320 PRINT ‘ ‘THAT IS NOT CORRECT. THE CORRECT ANSWER IS: ”

330 PRINT

The next se t of lines are  used  only w hen you m iss the  
problem  th ree  tim es. They tell you the  problem  and  the  co r
rect answer.

340 IF 0 $ = “D ’ ’ THEN PRINT N; “ ” ;Y$; “ ” ;FA; ’ ’ =  ” ;AN 

350 IF 0 $ < > ‘ *D” THEN PRINT FR; “ ”;Y$;“ ” ;FR;“ =  ”;RN 

360 PRINT

370 PRINT “TRY RNOTHER PROBLEM”

380 GOTO 80

The following lines are  th e  su b ro u tin e  th a t you have been 
hearing  so m uch  about. T h is su b ro u tin e  really doesn’t do 
m uch, b u t it lets you know  the  type of problem  you will be 
solving w ithou t your having to lis t the  program . W hen you 
ru n  the  program , the  su b ro u tin e  will give the  com puter the  
correct word to p u t in  a  p r in t s ta tem en t th a t  tells you the  
type of problem . The lines in  th e  su b ro u tin e  also in troduce  a 
new idea. The lines have m ore th a n  one s ta tem en t. T here are 
two s ta tem en ts  on each IF line. Including th e  two s ta tem en ts  
on a line m eans th a t  you do no t have to repeat the  IF s ta te -



m ent on a  second line like we did in  lines 300 and  310. You 
can  see th a t  the  s ta te m e n ts  are  separa ted  by a  colon (:). 
Notice th a t th e  su b ro u tin e  s ta r ts  w ith  a  rem ark  line th a t 
identifies the  next se t of lines as a  sub rou tine . The su b ro u 
tine  en d s w ith  line 1050 th a t  says RETURN. A su b ro u tin e  
always ends w ith  a  RETURN sta tem ent.

1000 REM SUBROUTINE TO SET UP STRINGS FOR PRINTING

1010 IF 0 $ = “A ” THEN LET X $ =  ‘ ‘ADDITION’ ’ :LET Y $ = “ +  ”

1020 IF 0 $ = “S ” THEN LET X $ =  ‘ ‘SUBTRACTION’ ’ :LET

Y $ =

1030 IF 0 $ = “M ” THEN LET X $ =  “MULTIPLICATION” :LET 

Y $ =  ’

1040 IF 0 $ = “D ” THEN LET X $ =  “DIVISION’ ’ :LET Y $ = “/’ ’

1050 RETURN

The program  needs one m ore line, the  final line:

1060 END

W hen you ru n  th e  p rogram  ju s t  a s we have w ritten  it, you 
will do ad d itio n  facts for twelve. You will have to use  a  control 
C or the  break  key to stop  the  program .

It is easy to change th is  program  to review any group of 
facts or problem s. You only have to change two lines. You 
change line 40 to change th e  type of facts you do. You change 
line 30 to tell th e  com pu ter to give you easie r or h a rd e r 
problem s. You could also change the  “VERY GOOD” in  line 
270 to som e o th er com m ent th a t tells you th a t your answ er is 
right. Maybe you w an t fewer or m ore chances to get the  
correct answer. T hen  you would change lines 300 and  310 to 
the  n u m b er of chances you w ant. Maybe you w an t the  
com puter to p r in t your nam e w hen it gives you a  problem. 
T hen you m u st include the  program  from C hap ter 4 in  th is  
program . You m ight w an t to include it as a  sub rou tine .

Program LEARN is a  p rogram  th a t  can help you w henever you have 
LEARN to learn  som e inform ation  th a t can  be fit in to  m ultiple-choice

questions. The m ultiple-choice form at is a form at like this:
Who was the  first p residen t of the  USA?
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a. T hom as Jefferson
b. George W ashington
c. Jo h n  Adam s

The q u estio n  is asked  an d  you have to choose the  one correct 
answ er from th ree  answ ers. The LEARN Program  will let you 
w rite any  q u estio n s  you w an t b u t you will also need to know 
th e  rig h t answ ers! You m u st tell the  com pu ter th e  correct 
answ er and  two incorrect answ ers. It will give you the  three 
answ ers in  random  order. Here are the  idea sen tences for th is  
program :

I want the com puter to give m e questions a n d  three 
answ er choices in random  order fo r  each  question. The  
questions should also be given in random  order. If I choose 
the correct answer, I want the com puter to tell m e I am  
correct. I f  I give the wrong answ er, I want the com puter to 
give m e two chances.

T his p rogram  uses a rrays th a t  were in troduced  earlier. It 
also u ses a  new function  an d  two new sta tem en ts. These new 
item s are  used  in  a  su b ro u tin e . You will learn  ab o u t them  
w hen you type in  the  su b rou tine . Here is th e  beg inn ing  of the  
program :

10 REM PROGRAM LEARN

20 REM PLACE QUESTIONS AND ANSWERS IN DATA STATEMENTS 

30 DIM Q $ (30),R $ (30),S $ (30),T $ (30J 

40 GOSUB 1000

You can  see th a t  th e re  is an  ex tra  rem ark  s ta te m e n t a t the  
beg inn ing  of the  program . The rem ark  s ta tem en t is there  to 
rem ind you to en te r your questions and  answ ers a t the  end of 
the  program .

Line 30 se ts  up  th e  arrays to hold th e  q u estio n s and  
answ ers. The (30) after each variable nam e tells the  com puter 
th a t  it needs space for th ir ty  qu estio n  an d  answ er sets. You 
can easily change th is  nu m b er to show  how m any question  
se ts  you will really include—ju s t  be su re  th a t  you do no t ru n  
ou t of memory! QS(n) holds the  qu estio n  you w an t to ask. (n) 
s ta n d s  for the  p a rticu la r question  you w an t to ask, question  
1, question  2 or q u estio n  30. R$(n) is an  a rray  to hold the



correct answ er to your question . S$(n) an d  T$(n) hold the  
two incorrect answ ers.

The next line is a  random  n u m b er line and  is used  to 
decide w hich qu estio n  to ask, your q u estio n  1 o r your q u e s 
tio n  30. The lines th a t  follow it a re  sim ila r to the  lines we 
used  in  th e  MATH program s to have th e  questio n s and  
answ ers p rin ted  on the  screen. T hese lines also check to see 
if your answ er is righ t or wrong.

50 LET Q =  I NT ((N -1+1) *RND (1j ) +  l 

60 GOSUB 700 

70 LET W R = 0  

80 PRINT:PRINT:PRINT

90 PRINT ‘ ‘HERE COMES ft QUESTION............

100 PRINT:PRINT:PRINT 

110 PRINT Q$(Q)

120 PRINT “A) ” ;A$

130 PRINT “B) ” ;B$

140 PRINT “C) ’ ’ ;C3 

150 PRINT

160 INPUT “THE CORRECT ANSWER IS ... ’ ’ ;X$

170 IF X $ = W $  THEN PRINT “VERY G O O D !!!!” : GOTO 230 

180 LET W R = W R + 1

190 IF W R < > 2  THEN PRINT “THAT IS NOT CORRECT, TRY AGAIN’ ’ : 

GOTO 100

200 PRINT “THAT IS NOT CORRECT, THE CORRECT ANSWER IS: ”

210 PRINT:PRINT

220 PRINT W$; “ ) ” ;R$(Q)

230 PRINT:PRINT

240 PRINT ‘ ‘TRY ANOTHER P R O BLEM....... ”

250 GOTO 50

The next p a rt of th e  program  is a  su b ro u tin e  to allow the 
com pu ter to decide in  w hich  order the  answ ers to a  p a rtic u 
lar q u estio n  shou ld  be given. You will recognize th e  random  
n u m b er lines th a t  let th e  com pu ter u se  a  random  n u m b er to 
decide the  order of the  answ ers.

700 REM SUBROUTINE ON ORDER TO GIVE RESPONSES 

710 REM NEED THE NUMBERS 1, 2, 3, IN RANDOM ORDER
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READ and 
DATA
Statements

720 LET F'= I NT ((3-1+1) *RND (1)) + 1  

730 LET P1=INT( (3-l+l)*RND(l) )+l 

740 IF P 1 = P  THEN GOTO 730 

750 IF P <  > 1  AND Pl< > 1  THEN LET P 2 = l  

760 IF P <  > 2  RND Pl< > 2  THEN LET P 2 = 2  

770 IF P <  > 3  RND Pl< > 3  THEN LET P 2 = 3  

780 IF P = 1  THEN LET fl$=R$(Q)

790 IF P = 2  THEN LET fl$=S$(Q)

300 IF P = 3  THEN LET fl$=T$(Q)

810 IF P l = l  THEN LET B$=R$(Q)

820 IF P l = 2  THEN LET B$=S$(Q)

830 IF P l = 3  THEN LET B$=T$(Q)

840 IF P 2 = l  THEN LET C$=R$(Q)

850 IF P 2 = 2  THEN LET C$=S$(Q)

860 IF P 2 = 3  THEN LET C$=T$(Q)

870 IF P = 1  THEN LET W $ =  “ft”

880 IF P l = l  THEN LET U $ =  “8”

890 IF P 2 = l  THEN LET W $ =  “C”

900 RETURN

The next su b ro u tin e  in troduces the  READ and  DATA s ta te 
m en ts and  th e  LEFT$ function . The READ s ta tem en t tells 
the  com pu ter to look th ro u g h  the  p rogram  and  find som e 
DATA sta tem en ts. The DATA s ta tem en ts  have som e in fo rm a
tion  th a t the  com puter needs to use. The READ sta tem en t is 
like the  INPUT sta te m e n t except th a t the  com pu ter gets its  
in fo rm ation  from  the  DATA s ta tem en t ra th e r  th a n  from  the  
keyboard. The LEFT$ function  lets the  com pu ter look a t p a rt 
of a  s tr in g  of charac ters . As you m igh t guess from  the  nam e, 
it lets the  com puter look a t the  charac te rs  s ta rtin g  on the  left. 
You m u st tell th e  com pu ter w hich s tr in g  to review and  ju s t  
how m any c h a rac te rs  to consider. T here is a  special way to 
tell th e  com pu ter th is  in form ation . After LEFT$ you use  a “(” 
and  th en  give the  variable nam e of the  string . Next, you need 
a com m a (,) and  a n u m b er to tell th e  com pu ter how m any 
ch arac te rs  to consider. You th en  need a  The function  line 
is always w ritten  in  th is  form at. You will see th is  function  in 
line 1030. We use  the  LEFT$ function  so th a t the  com puter 
can  find a special symbol th a t tells the  com puter th a t  the  last
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q u estio n  has been  read. For o u r p rogram  we have used* *. We 
need to tell the  com pu ter w hen it h a s  come to th e  las t q u e s 
tion  so it can  keep track  of the  n u m b er of questions.

1000 REM SUBR TO READ IN QUESTIONS AND RESPONSES 

1010 LET N = 1  

1020 READ Q$(N)

1030 IF LEFT$(Q$(N) ,-2) =  “**” THEN GOTO 1100 

1040 REM IN ABOVE CHECK IF AT END YET 

1050 READ R$( N)

1060 READ S$(N)

1070 READ T$ (N j 

1080 LET N = N + 1  

1090 GOTO 1020

1100 REM HERE WHEN ALL DONE 

1110 LET N = N —1 

1140 RETURN

The next s ta tem en ts  are  the  DATA sta tem en ts  th a t the  
com pu ter reads. We have included a sim ple se t of DATA s ta te 
m en ts  so you can  see th e  form at in  w hich  the  s ta te m e n ts  
m u st be w ritten . The line nu m b er is followed by th e  s ta te 
m ent DATA and  a space. The in form ation  is placed inside 
quote  m arks because they  are s tr in g s  like the s tr in g s  th a t 
often follow a  PRINT sta tem en t. For th is  program  you m ust 
always type in  th e  question , th e  co rrect answ er an d  th e  two 
incorrect answ ers.

10000 REM PUT DATA STATEMENTS HERE

10010 DATA “WHICH OF THE FOLLOWING IS A TYPE OF C A R’ ’

10020 DATA “FORD”

10030 DATA “ROBIN”

10040 DATA “MACK”

10050 DATA “IN WHAT COUNTRY WAS THIS BOOK WRITTEN”

10060 DATA “UNITED STATES OF AMERICA”

10070 DATA “CHICAGO’ ’

10080 DATA “WISCONSIN”

10090 DATA “WHAT IS THE 8 * 9’ ’

10100 DATA “72”
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10110 DATA “8 1”

10120 DATA “5 6”

10130 DATA ‘ ‘A BASIC OUTPUT STATEMENT IS”

10140 DATA “PRINT”

10150 DATA “REM”

10160 DATA “INPUT”

10170 DATA ‘ ‘ CUP STANDS FOR ’ ’

10180 DATA “CENTRAL PROCESSING UNIT”

10190 DATA “CENTRAL PENNSLYVANIA UNIVERSITY”

10200 DATA “CIVIL POLICE UNIT’ ’

11000 DATA *********

11010 REM USE ABOVE AS FLAG TO KNOW WHEN TO QUIT 

11020 END

Notice th a t line 10010 is th e  qu estio n  sta tem en t. Line 10020 
is th e  correct answ er and  lines 10030 and  10040 are the  
incorrect answ ers for th e  first question . You can w rite any 
q u estio n s  you w ant, b u t you m u st always have a  line for the  
question , a  line for the  correct answ er and  two lines for the  
incorrect answ ers.

MOVEIT The MOVEIT program  is a n o th e r  program  th a t  uses the  
Program random  function. The program  in troduces the  idea of con 

tro lling  w here to p u t in fo rm ation  on the  screen. T h is te c h 
n ique  is called, cursor control. The p rogram  will let you move 
the  cu rso r a ro u n d  to place som e ch arac te r on the  screen. 
T his p rogram  m ay need to be changed to w ork on your 
com puter. D ifferent com pu ters use  different com m ands to 
do th e  ta sk s  th a t  a re  done in  th is  program . The appendix  
lis ts  th e  special ch a rac te rs  or s ta te m e n ts  th a t a n u m b er of 
com puters use. If your com puter is no t included, you can  find 
a  list of charac te rs  in  your com puter m anual.

O ur com pu ter clears th e  screen  w ith  a  control-L. A con tra i
ls is stored  in  the  com pu ter as a num ber, th e  n u m b er 12. A 
special function  is used  to store the  num ber. T h at function  is 
CHR$ w hich s ta n d s  for character$ . The function  is followed 
by (12), th e  n u m b er for a  clear screen. The function  tells the  
com puter to p roduce a s tr in g  one c h arac te r long. The c h a r
ac te r is th e  c h a rac te r rep resen ted  by th e  n u m b er in  the
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paren thesis , in  th is  case a  control-L. See w hat h appens w hen 
you en te r the  sta tem ent:

PRINT CHR$(72 j;CHR$(69);CHR$(76);CHR$(79)

E ith ery o u r com puter will tell you th a t you have given itsom e 
in fo rm ation  it does no t u n d e rs ta n d  or it will p u t som e le tters 
on your screen. If your com puter seem s no t to like th is  p roce
dure, check in  the  appendix  for som e additional inform ation.

The idea sentence for MOVEIT is:
I want the com puter to put a special character in the 

m iddle oj the screen. I want the com puter to move the 
character around randomly.

You know  th a t  you will see a  line for the  random  num ber 
generator. T h is tim e we will u se  n u m b ers  betw een one and  
four. One will s ta n d  for up; two, for down; three, for left; four, 
for right.

Two o th er variables used  in  the  program  are a  variable for 
th e  n u m b er of lines on your screen  and  a  variable for the  
nu m b er of colum ns or charac te rs  on a  line. You will need to 
change these  variables to fit your com puter. You will need to 
change th e  n u m b ers  in  lines 60 and  70. We have included 
rem ark  s ta tem en ts  before these  two lines to help you m ake 
the  changes. The variable F$ nam es the  c h arac te r th a t is 
bei ng prin ted . You can  change “X” to any o th er ch arac te r you 
w ish to use. The N$ variable p rin ts  a  b lank  in  the  space 
w here the  ch arac te r w as ju s t  p rin ted  to erase the  charac te r 
before p rin tin g  it a t a  new spot.

Here is the  beg inn ing  of the  program :

10 REM PROGRAM MOVEIT 

20 LET C$=CHR$ (12)

40 LET H = 4  

50 LET L = 1

55 REM SET THE NUMBER OF LINES ON THE NEXT LINE 

60 LET S = 3 0

65 REM SET THE NUMBER OF CHARACTERS ON A LINE BELOW 

70 LET C = 6 4  

80 LET F $ = “X”

90 LET N $ =  “ ”
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The next p a rt of the  program  is used  to define the  special 
ch arac te rs  used  to move the  cursor. These lines m ay change 
for your com puter. We have included the  s ta te m e n ts  used  on 
ou r com puter. You will find the  lines needed for several com 
p u te rs  in  the  appendix.

100 REM CURSOR CONTROL KEYS DEFINED NEXT 

105 REM TO MOVE UP 

110 LET U$=CHR$ (23)

115 REM TO MOVE DOWN 

120 LET D$=CHR$f26)

125 REM TO MOVE LEFT 

130 LET L$=CHR$(1)

135 REM TO MOVE RIGHT 

140 LET R$=CHR$(19)

The rest of the  program  moves the  ch arac te r around .

150 PRINT C$

160 FOR J = 1  TO S/2 

170 PRINT 

180 NEXT J

190 PRINT Th B (C/2); F$;

200 N=INT( (H-L+1)*RND (2) )+L 

210 PRINT L$;N$;

220 IF N = 1  THEN PRINT U$;F$;

230 IF N = 2  THEN PRINT D$;F$;

240 IF N = 3  THEN PRINT L$;F$;

250 IF N = 4  THEN PRINT R$:F$;

260 GOTO 200 

270 END

W hen the  p rogram  is ru n  a strange  th in g  will happen. After 
the  program  p rin ts  abou t 250 characters, the  cu rso r will s u d 
denly go down to a  new  line. T h is change h ap p en s because 
BASIC will only let you PRINT a line w ith  255 ch arac te rs  or 
less. S ince all of o u r PRINT lines end w ith  the  they tell 
BASIC no t to go to a  new line. After p r in tin g  ab o u t 250 
characters, BASIC will autom atically  go to a new line.

For m any com puters one does no t have to use  PRINT to p u t



MOVEIT 2 
Program

in form ation  on the  screen. For m any com puters the  in fo rm a
tion  to be p u t on th e  screen  is sto red  in  memory. These 
com pu ters use  w hat is called m em ory-m apped video. If we 
know  w here in  m em ory the  in fo rm ation  goes, we can  p u t 
in fo rm ation  there  ourselves w ith o u t u sin g  the  PRINT s ta te 
m ent. We need a new s ta tem en t called the  POKE sta tem ent. 
The POKE sta tem en t pokes a  value in to  a  m em ory location. 
For o u r com pu ter th e  screen  m em ory s ta r ts  a t location 
61568. If we type in  the  line:

POKE 61568,72

we will see the  ch a rac te r “H” p rin ted  a t the  top left co rner of 
the  screen. If your com pu ter h as  a  m em ory m apped video you 
can use MOVEIT2.

The MOVEIT2 Program  is a  lot like MOVEIT. The idea 
sen tence  is th e  sam e. However, the  com puter needs some 
d ifferen t in fo rm ation . It needs to know  w here screen  
m em ory s ta r ts  and  ends and  it needs to have a different 
descrip tion  of th e  ch a rac te r it is going to display. It needs the  
n u m b er value of the  character. The values for all charac ters 
is usually  found by u sin g  the  ASC function . The ASC fu n c 
tion  is included in  lines 110, 185, 200. The POKE sta tem en t 
is included in  these  sam e lines.

10 REM PROGRAM M0VEIT2

20 REM MEMORY MAPPED VERSION OF MOVEIT

30 LET C$=CHR$ (12)

40 LET 0 = 6 4  

42 LET H = 4  

44 LET L = 1  

50 LET F $ = “X”

60 LET N $ = “ ’ ’

65 REM THE NEXT LINE IS FOR START OF SCREEN RAM 

70 LET M l = 61568

75 REM THE NEXT LINE IS FOR END OF SCREEN RAM 

80 LET M 2 =  63487 

90 PRINT C$
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FIGURE
Program

100 LET F'= (M1+M2) / 2- C / 2  

110 POKE P, ASC(F$)

120 LET N =  I NT ( (H+L-1)*RND (1) ) + L  

130 IF N = 1  THEN LET P 1 = P - C  

140 IF N = 2  THEN LET P 1 = P + C  

150 IF N = 3  THEN LET P 1 = P - 1  

160 IF N = 4  THEN LET P 1 = P + 1

The next lines m ake su re  th a t the  random  m ovem ent of the  
cu rso r does no t call for pokes th a t  are ou tside  of the  screen 
m em ory area.

170 IF P1>M2 THEN LET P1=M1 

130 IF P K M l  THEN LET P1 = M 2  

185 POKE P , ASC (N $ )

190 LET P = P 1  

200 POKE P, A S C (F$)

210 GOTO 120 

220 END

If you removed line 185 you would no longer have the  b lank  to 
erase your character. All the  ch arac te rs  poked to th e  screen 
would rem ain  and  fill up  your screen  randomly.

The nex t p rogram  is a  p rogram  th a t  le ts you draw  a  sim ple 
figure to move a ro u n d  th e  screen. T h is is a  good p rogram  to 
modify usin g  th e  g rap h ics  ch arac te rs  on your com puter. We 
have used  su b ro u tin e s  to m ake m odification easy. The p ro
gram  idea for the  p rogram  is:

I want the com puter to let m e draw  a fig u re  using any  
characters I choose. I want to be able to move the fig u re  to 
any p lace on the screen.

The p rogram  needs to do two m ajor tasks. The firs t ta sk  is 
to draw  the  p icture; th e  second is to move th e  figure around. 
To m ake it easy for you to change the  program , we have placed 
the  lines for these  two task s  in  su b ro u tin es . After th e  in itia l 
se tup  lines, you will see the  m ain  p a rt of the  program  th a t 
sends the  com pu ter to th e  su b ro u tin es . Because the  p ro 
gram  uses an  array, th e  se tup  p a rt of th e  program  includes 
lines to define th e  array. It includes lines to define the  clear
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screen  and  send-the-cursor-hom e com m ands. It also in 
cludes lines to tell th e  com puter how large the  screen  is and  
w here to s ta r t  draw ing  th e  object. You know  from  the  earlier 
p rog ram s th a t  you m ay need to change som e of the  nu m b ers  
on these  lines. Here is the  first p a rt of th e  program :

10 REM PROGRAM FIGURE 

20 LET S = 4  

30 DIM L$ (7,7)

40 LET C$=CHR$(12)

50 LET H$=CHR$(17)

60 LET L M = 3 0  

70 LET C M = 6 3  

80 LET L = 1  

90 LET 0 = 0  

100 GOSUE! 400 

110 PRINT 0$

120 GOSUB 600 

130 GOSUB 800 

140 GOTO 120

Lines 100 to 140 are really the  com m ands of the  program . 
You can  see th a t m ost of the  com m ands send  the  com puter to 
the  sub ro u tin es . The su b ro u tin es  do the  actual w ork of the  
program . The firs t su b ro u tin e  reads d a ta  s ta te m e n ts  to p u t 
the  in fo rm ation  in to  the  array  th a t  defines the  object. The 
READ sta te m e n ts  sen d s th e  com pu ter to the  DATA s ta te 
m ents. The DATA sta te m e n ts  include the  actual “p ic tu re” 
th a t  you have draw n. We have draw n a  sim ple car u s in g  
regu lar typew riter charac ters . You m igh t w an t to u se  your 
own special g raph ics to draw  a  p ic tu re  th a t looks a  lot m ore 
like a real object. Here is w hat ou r p ic tu re  will look like:

I I

0 0

The p ic tu re  m u st fit in to  a  grid  th a t  is four sq u a res  by four 
squares. You can  m ake th e  grid  larger by chang ing  th e  varia-
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ble S on line 20. Line 30, the  DIM sta tem en t, is se t for a 
m axim um  size of seven sq u a res  by seven squares. You could 
change the  DIM s ta te m e n t to m ake an  even larger figure, b u t 
if th e  figure is too large you m ay have difficulty m oving it 
a ro u n d  th e  screen. The su b ro u tin e  lines follow. The DATA 
sta tem en ts  are  a t the  end of the  program .

399 REM SUBROUTINE TO SET UP THE OBJECT

400 FOR J = 1  TO S 

410 FOR K = 1  TO S 

420 READ L$ (J,l<)

430 NEXT l<

440 NEXT J 

450 RETURN

The next su b ro u tin e  p r in ts  th e  object on the  screen. It is 
unlikely th a t  you would w an t to change the lines in  th is  
sub rou tine.

599 REM SUBR TO PRINT THE OBJECT

600 PRINT C$;

610 FOR J = 1  TO L 

620 PRINT

630 NEXT J

640 FOR J = 1  TO S

650 PRINT TftB(C) ;L$( J,1 J;

660 FOR l<=2 TO S 

670 PRINT L$(J,K);

680 NEXT l<

690 PRINT 

700 NEXT J 

710 RETURN

The next su b ro u tin e  lets u s  tell the  com puter how to move 
the  object. You will need to use  the  le tte rs  “U,” “D,” “R,” and  
“L” to tell the  com puter w hich way to move.

799 REM SUBROUTINE TO GET MOVEMENT OF CURSOR

800 PRINT H$

810 INPUT M$

820 IF M $ = “U ’’ THEN LET L = L - 1



330 IF m =  “L ” THEN LET C = C - 1  

840 IF M $ = “R ’’ THEN LET C = C + 1  

850 IF M $ = “D” THEN LET L = L + 1

8G0 IF M $ =  ‘ ‘L ’ ’ OR M $ = “R ” OR M $ = “U ” THEN GOTO 830 

870 IF M $ =  “D ” THEN GOTO 890 

880 GOTO 800

890 IF L < = 0  THEN L = L M - 2  

900 IF L>LM THEN LET L = 1  

910 IF O <0 THEN LET C = C M ~ 2  

920 IF O C M  THEN LET 0 = 0  

930 RETURN

Line 810 tells th e  com pu ter to get th e  le tte r for the  
d irection  you w an t to move. The le tter m u st be followed by 
p u sh in g  the  re tu rn  key because  the  INPUT s ta tem en t always 
needs th e  in fo rm ation  followed by a  re tu rn . If you have a 
special s ta tem en t to read  the  keyboard w ith o u t u sin g  a 
re tu rn , you can  change the  INPUT sta te m e n t to th e  new 
sta tem en t. You will find th a t  th e  p ic tu re  moves w ithou t the  
INPUT q u estio n  m ark  prom pt. The special s ta te m e n t m aybe 
a  GET s ta tem en t or an  INKEY$ function. You will need to 
have an  IF s ta te m e n t on the  sam e line. The changed  line 
m ight look like one of these  two lines:

810 GET MS: IFM$= “ ” THEN GOTO 810

or

810 M $ =  INKEYS: IF M $ =  “ ” THEN GOTO 810

The las t p a rt of th e  program  includes the  DATA sta tem en ts  
used  to define the  p ictu re. You will w an t to change these  lines 
to d raw your own p ictu res. An easy way to decide how to draw  
your p ic tu re  w ith  regu lar typew riter keys o r g raph ics sym 
bols is to u se  a p ap er grid. You need a  grid  w ith  th e  sam e 
nu m b er of sq u a res  as th e  com pu ter expects. A 4X4 grid h as 
four sq u a res across and  four sq u ares down. A 7X7 grid has 
seven sq u a res  across an d  seven sq u a res  down. Here is a 4X4 
grid an d  7X7 grid  th a t  you can  copy an d  use  to tiy  ou t your 
p ic tu res before chang ing  the  DATA sta tem ents.
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SQUAREIT
Program

Here are the  program  lines w ritten  to m ake the  sim ple car.

999 REM NEXT DEFINE THE OBJECT WITH DATA STATEMENTS 4X4

1000 DATA “

1010 DATA “ ! ” , “ ” , “ ’ ’, “ ! ”

1020 DATA

1030 DATA “0 ” , “ ” , “ ’ ’ , “0”

2000 END

After you have typed in  th is  p rogram  you will w an t to 
change the  p ictu re. You m igh t w an t to have m ore th a n  a  4X4 
grid. It would be easy to save the  program  w ith o u t any  DATA 
sta tem en ts. T hen you could recall the  program  from  your 
m ass storage device an d  add the  d a ta  s ta tem en ts  to draw  the 
p ic tu re  you w ant. You should  leave line 999 to rem ind you to 
add the  d a ta  sta tem en ts . You m igh t w an t to add a rem ark  
line a t the  beg inn ing  of th e  program , too.

T h is las t p rogram  is a  sim ple gam e program . The gam e is 
sim ple. The program  is n o t sim ple. The gam e is like an  old 
sq u ares gam e th a t  people play on paper w ith  a  pencil. The 
players draw  a gam e board  by p u ttin g  do ts on th e  paper to 
s ta n d  for the  co rners of squares . The players th e n  take  tu rn s  
draw ing  lines betw een th e  dots. The player who com pletes a 
box or square  m arks th e  box as h is  or hers. The w inner of the  
gam e is the  one who m akes the  m ost boxes. Your com puter 
can  draw  the  gam e board  for you, b u t you canno t draw  lines 
on your com pu ter screen  w ith  a  pencil. You can  tell the  
com puter w here you w an t the  lines. You will have to tell the  
com puter w hich sq u are  you w an t and  w here to draw  the  line. 
In th is  game, you will tell w hich  sq u a re  you w an t by giving 
the  row and  the  colum n of the  square. You will tell w here to 
draw  the  line by telling th e  com puter to draw  the  up, down, 
left or r ig h t line.

The gam e is sim ple b u t  th e  p rogram  is complex an d  it is 
m uch  longer th a n  all the  o th er p rogram s in  th is  book. It has 
several su b ro u tin e s  th a t  a re  a t the  beg inn ing  of th e  program  
ra th e r  th a n  a t the  end. The su b ro u tin es  come first so th a t 
the  program  can  ru n  faster. W hen a  p rogram  is short, you can
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p u t th e  su b ro u tin e s  a t the  end of the  program  or a t the  
beginning. W here you p u t the  su b ro u tin es  does no t m ake a 
difference in  how long th e  com pu ter takes to read  in  the  
su b ro u tin e . B u t w hen  a  program  is long, th e  com pu ter takes 
m ore tim e to find the  su b ro u tin e s  if they are  a t the  end  of the  
program . Why? Because w hen it is told to look for a  su b 
rou tine , the  com pu ter beg ins a t the  first line of the  program  
and  reads all th e  lines u n til it finds th e  line for th e  su b 
rou tine . The com puter will have to read fewer lines if the  
su b ro u tin es  are a t the  beg inn ing  of the  program .

The program  idea for SQUAREIT is:
I want the com puter to let a friend, a n d  I play a ga m e in 

w hich we ea ch  have a ch a n ce to com plete squares. The  
ga m e will be p lay ed  on a ga m e board of dots that represent 
squares that could be com pleted. We will alternate turns at 
draw ing one o f the fo u r  lines that m ake a square. The  
person who draw s the line to complete a square will win 
that square. I want the com puter to mark ea ch  com pleted  
square to show who won it. The com puter will n eed  to check  
ea ch  line draw n to be sure it can be drawn. It should also 
count the squares that ea ch  p la y er has at the en d  of the 
gam e.

T his program  uses four new BASIC functions. The first 
function  is sim ila r to LEFT$. It is th e  MID$ function. While 
the  LEFT$ function  told the  com puter to look a t charac ters 
in  a s tr in g  beg in n in g  a t th e  left of th e  string , MID$ tells the  
com puter to look a t ch arac te rs  in  the  m iddle of the  string . 
You m u st tell th e  com pu ter w hat you m ean by “m iddle.” You 
tell the  com puter to s ta r t  looking a t a  p a rticu la r ch a rac te r in  
the  string . The com pu ter calls th e  firs t ch a rac te r one and  
co u n ts  to w hatever c h a rac te r you say is th e  s ta r t  of the  
“middle.” You m u st also tell the  com puter w here the  “m iddle” 
ends. You tell it th a t  th e  “m iddle” ends a fte r it co u n ts  the  
n u m b er of c h a rac te rs  you tell it to. You m igh t tell the  
com pu ter th a t  th e  “m iddle” beg ins a t th ree  and  includes 
four ch arac te rs  or th a t  it beg ins a t six an d  includes th ree  
charac ters . MID$ and  LEFT$ are  th e  sam e func tions if you 
tell the  com pu ter th a t  th e  “m iddle” beg ins a t c h arac te r one.



J u s t  as w hen you used  LEFT$, you m u st tell the  com puter 
the  s tr in g  th a t it m u st use  w ith  MID$. There is also a RIGHTS 
function. It is no t included in  th is  program  b u t you can  guess 
th a t  it is like LEFT$ function  except th a t the  com puter looks 
a t the  rig h t end  of the  string . A MID$ line looks like this:

123 LET fl$= ‘‘flBCDEFG’’

124 LET B$=MID$(A$,3,2)

125 PRINT 6$

Do you know  w hat will be p rin ted  by line 125? The m iddle 
of the  s tr in g  called A$ will be p rin ted . The A$ s tr in g  is 
“ABCDEFG.” B ut w hat is the  “m iddle?” The “m iddle” beg ins 
a t the  th ird  ch arac te r and  is two charac te rs  long. T hat m eans 
th a t  B$ is the  s tr in g  “CD.” Your com pu ter would p r in t “CD.” 
If you change th e  “3” and  the  “2” in  the  MID$ expression  you 
can p rin t different letters. If you w rite line 124 as

124 LET B$=MID$(fl$,2,3)

you would p r in t “BCD.”
The second function  is LEN. Notice th a t th is  fuction  does 

no t have a  dollar sign. It is going to give you a num ber, no t a  
s tr in g  or list of characters . The n u m b er it will give you is the  
leng th  of a  string . The com pu ter will coun t the  n u m b er of 
ch arac te rs  in  th e  s tr in g  you ask  it to look at. You tell it w hat 
s tr in g  to coun t by p u ttin g  th e  s tr in g  nam e in p a re n th es is  
after the  function  like th is:

126 LET X=LEN(fl$)

127 PRINT X

If you include these  lines w ith  the  lines above, the  com puter 
will tell you th a t A$ is 7 ch arac te rs  long.

The last two fu n c tio n s are  used  w ith  PRINT. They are TAB 
and  SPC. TAB tells the  com puter to move over to the  colum n 
n u m b er to w hich you tell it to move. You tell the  com puter 
w here to move by p u ttin g  the  colum n nu m b er in  p a ren th es is  
a fte r TAB. M ost com pu ters have the  TAB function. Some 
com puters also have the  SPC function. SPC s ta n d s  for space 
and  tells th e  com pu ter to p u t in  as m any spaces a s you have
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ind icated  in  p a ren th es is  after SPC. If your com puter does not 
have an  SPC function , you can  use  th e  LEFT$ function  to 
include th e  n u m b er of spaces you need. You define th e  varia 
ble SP$ as a  lot of spaces and  th e n  use  th e  LEFT$ function  to 
include th e  n u m b er of spaces you need. Instead  of one line 
you will need two b u t if you use the  SPC function  m ore th a n  
once, you will only need one variable line. You could include 
th e  s tr in g  of spaces a t th e  beg inn ing  of the  program  in  the 
se tup  section. Here is how the line would look:

15 LET S P $ =“

Your line to replace th e  p rogram  line w ith  th e  SPC function  
th a t looks like this:

123 PRINT S P C (7); “HELLO” 

would look like this:

128 PRINT LEFT$(SP$,7); “HELLO”

The p rogram  beg ins w ith  a  se tu p  section  th a t  nam es and  
gives d im ensions to th e  im p o rtan t variables used  in  the  
program . The first variable is NS. NS s ta n d s  for n u m b er of 
sq u a re s  to be used  in  th e  game. NS=3 m eans th a t  th e  gam e 
will be played w ith  th ree  rows an d  th ree  colum ns. B$ is an  
a rray  th a t h a s  th e  p ic tu re  of th e  gam e board . C$ an d  H$ are 
variables you have seen  before. They are  th e  clear screen  and  
hom e th e  cu rso r variables. You m ay need to se t them  for your 
com puter. TA is a  variable to tell w here to s ta r t  the  gam e 
board. Line 30 tells the  com puter to reserve ex tra  space in  
m em ory for the  s tr in g  variables th a t will be used  in  th is  
program . We never needed to worry abou t the  am o u n t of 
s tr in g  space in  ou r o th er p rogram s because  we always had  
sh o rt s trings. Line 90 tells th e  com pu ter to find line 10000 
to find the  m ain  p a rt of the  program . The com puter will skip 
over all the  lines before line 10000. These lines th a t  are  
skipped are the  lines for the  su b ro u tin es  w hich the  com puter 
will find w hen the  m ain  p a rt of the  program  uses one of them . 
Here is the  se tup  p a rt of the  program :

10 REM SQURRE-IT

66



20 REM SET LINE 40 WITH SIZE OF BOARD 

30 CLEAR(300)

40 LET NS—3 

50 DIM B$(NS*2+3)

60 LET C$=CHR$(12)

70 LET H$=CHR$(17)

80 TR—10 

90 GOTO 10000

The next p a rt of th e  p rogram  is a  su b ro u tin e  to w rite the  
gam e board  on th e  screen. Every tim e your friend  or you 
m ake a move, th e  board  m u st be rew ritten  on th e  screen  to 
show  the  change. T his su b ro u tin e  is th e  one m ost frequently  
used  and  so it comes first.

4000 REM SUBROUTINE TO RE-WRITE BOARD TO SCREEN

4010 PRINT CS

4020 FOR J = 1  TO N S * 2 + l + 2

4030 PR I NT TRE! (T A ) ; B$ (J )

4040 NEXT J 

4050 RETURN

The next two su b ro u tin es  p r in t m essages w hen you m ake 
a  m istake while playing the  game.

4500 REM SUBROUTINE WRONG SQUARE LOCATION ERROR MESSAGE 

4510 PRINT H$

4520 FOR J = 1  TO NS*2+4: PRINT: NEXT J 

4530 IF R>NS THEN PRINT “ROW TOO LARGE” ;

4540 IF O N S  THEN PRINT “COLUMN TOO LARGE’ ’;

4545 IF C < = 0  OR R < = 0  THEN PRINT “1 OR BIGGER. . ’ ’;

4550 PRINT S P C (25)

4560 FOR J = 1  TO 500 

4570 NEXT J 

4580 RETURN

4600 REM SUBROUTINE WRONG LINE ERROR MESSAGE 

4610 PRINT H$

4620 FOR J = 1  TO NS*2+4: PRINT: NEXT J 

4630 PRINT “INCORRECT ENTRY-TRY AGAIN 

4640 F 0 R J — 1 T0 500
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4650 NEXT J 

4660 RETURN

The next th ree  su b ro u tin es  are  used  to find ou t w hat move 
a  player w an ts to make.

5000 REM SUBROUTINE SEE IF SELECTED LINE ALREADY MARKED 

5010 LET E = 1  

5020 LET Z 2 = 2 * R + 2  

5030 LET Z3=2*C

5040 IF D $ = “U ” AND MID$(B$(Z2-1) ,Z3,1)= “ ’’THEN LET 

E = 0

5050 IF D $ =  “ D ” AND MID$ (BS (Z 2 + 1 ) ,Z3,1) =  “ ” THEN LET 

E = 0

5060 IF D $ = “L ” AND MID$(B$(Z2),Z3-1,1)=“ ’’THEN LET 

E—0

5070 IF D $ = “R ” AND MID$(B$(Z2),Z3+1,1)=“ ’’THEN LET 

E = 0  

5080 RETURN

5200 REM SUBROUTINE TO FIND OUT WHICH SQUARE WANTED 

5210 LET E = 0  

5220 PRINT H$

5230 FOR J = 1  TO NS*2+4: PRINT : NEXT J

5240 PRINT “ROW AND COLUMN OF SQUARE’ ’; S P C (6);

5250 FOR J = 1  TO 6: PRINT CHR$(8); : NEXT J 

5260 INPUT R,C

5270 IF R>NS OR O N S  THEN LET E = 1  

5280 IF R < = N S  AND C < = N S  THEN LET E = 0  

5285 IF R < = 0  OR C < = 0  THEN LET E = 1  

5290 IF E = 1  THEN GOSUB 4500 

5300 IF R, U, D ’’; SP C (6);

5310 RETURN

5400 REM SUBROUTINE LOCATION IN THE SQUARE TO MARK 

5410 PRINT H$

5420 FOR J = 1  TO NS*2+4: PRINT : NEXT J 

5430 PRINT “MARK L,R,U,D” ; SPC(6);

5440 FOR J = 1  TO 6: PRINT CHR$ (8); : NEXT J 

5450 INPUT D$

5460 IF D $ =  “L”. OR D $ =  “R ” THEN GOTO 5490



5465 IF D $ =  “U 7 ’ OR D $ =  “D ” THEN GOTO 5490 

5470 GOSUB 4600 

' 5480 GOTO 5410 

5490 RETURN

The next six su b ro u tin es  p u t th e  line th a t  h as been  chosen  
in to  th e  array, an d  check to see if a  sq u a re  or sq u a res  are  
fin ished  by add ing  th e  line. If a  sq u a re  or sq u a res  are fin 
ished, the  p rogram  m ark s them  w ith  th e  n u m b er of the  
w inner and  adds a  co u n te r to th e  to ta l score of th e  player. 
T here are  also two e rro r m essage ro u tin e s  included in  th e  
six.

5600 REM MARK THE ENTRY IN THE BOARD ARRAY 

5610 IF D$= “ U ’ ’ THEN

LET B$(2*R+1)=LEFT$(B$(2*R+1) ,2*C-+L) +  +

MID$(B $ (2 * R + 1 ),2 * C + 1 ,2 * N S + 6 )

5620 IF D $ = “D ” THEN

LET B$(2*R+3)=LEFT$(B$(2*R+3) ,2*0-1) +  “- “ +

MIDS(B$f 2 * R + 3 ),2*0+1,2 * N S + 6 )

5630 IF D $ = “L ’ ’ THEN

LET B$(2*R+2)=LEFT$(B$(2*R+2) ,2*0-2) +  “ ! ’ ’ +  

MID$(B$f 2 * R + 2 ),2*0,2 * N S + 6 )

5640 IF D $ = “R ’ ’ THEN

LET B$(2*R+2)=LEFT$(B$(2*R+2) ,2*0) +  “ !” +

MIDI(B $ (2 * R + 2 ),2*0+2,2 * N S + 6 )

5650 RETURN

5700 REM SUBROUTINE SEE IF SQUARE IS FINISHED 

5710 LET Ml=l

5720 IF MID$(B$(2*R+1) ,2*0,1) =  “ ”

OR MID$ (B$ (2 * R + 3 ) , 2*0,1) =  “

THEN LET M1=0 

5730 IF MID$(B$(2*R+2) ,2*0-1,1) =  “

OR MID$ (Bf (2 * R + 2 ) , 2*0+1,1) =  “

THEN LET M1=0 

5740 RETURN

5900 REM SQUARE D0NE-MARK CENTER, ADD 1 TO SCORE 

5910 LET B$(2*R+2)=LEFT$(B$(2*R+2) ,2*C-1) +

CHR$ f F'L+48) +MIDS (B $ , 2*R+2 j , 2 * C + 1 , 2 * N S + 6 )
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5920 IF PL=1 THEN LET S1=S1+1 

5930 IF PL=2 THEN LET S 2 = S 2 + 1  

5940 RETURN

6000 REM PLACE ALREADY MARKED ERROR MESSAGE 

G010 PRINT H$

6020 FOR J = 1  TO N S * 2 + 4 : PRINT : NEXT J 

6030 PRINT “THAT LOCATION ALREADY USED 

6040 FOR J = 1  TO 500 

6050 NEXT J 

6060 RETURN

6500 REM SQUARE ALREADY FILLED ERROR MESSAGE 

6510 PRINT H$

6520 FOR J = 1  TO NS*2+4: PRINT : NEXT J

6530 PRINT “THAT SQUARE COMPLETED H  ’ ’; SP C (10)

6540 FOR J = 1  TO 500 

6550 NEXT J 

6560 RETURN

7000 REM SEE IF CURRENT OR ADJACENT SQUARE IS FINISHED 

7010 GOSUB 5700

7020 IF Ml=l THEN GOSUB 50SUB 5900 

7055 IF Ml=l THEN LET M1=0 

7060 LET C = C + 2

7070 IF S $ = “R ’ ’ AND C <  >(NS+1) THEN GOSUB 5700

7080 IF Ml=l THEN GOSUB 5900

7085 IF Ml=l THEN LET M1=0

7090 LET C = C—1: LET R = R—1

7100 IF D $ = “U ’ ’ AND R <  > 0  THEN GOSUB 5700

7100 IF Ml=l THEN GOSUB 5900

7115 IF Ml=l THE LET M1=0

7120 LET R = R + 2

7130 IF D $ = “D ” AND R <  >(NS+1) THEN GOSUB 5700

7140 IF Ml=l THEN GOSUB 5900

7145 IF Ml=l THEN LET M1=0

7150 LET R = R—1

7160 RETURN

The nex t su b ro u tin e  ask s for th e  nam es of the  players. 
W hen you play the  game, the  com puter m arks th e  sq u ares  
you com plete w ith  e ith e r a  one or a  two. W hen it tells you th a t



it is your tu rn , it gives bo th  your n u m b er and  your name.

9100 REM GET NAMES OF PLAYERS 

9100 FDR ,1=1 TO 10: PRINT :NEXT J 

9140 INPUT ‘ ‘NAME OF PLAYER 1 ” ;X$

9150 LET X $ = X $ +“

9170 INPUT “NAME OF PLAYER 2 ’ ’ ;Y$

9180 LET Y $ = Y $ +  “

9190 FOR J=1 TO 500 

9200 NEXT J 

9210 PRINT 0$

9220 RETURN

The final su b ro u tin e  bu ilds the  com plete board  for the 
gam e from DATA sta te m e n ts  a t th e  very end of th e  program . 
The first p a rt of the  su b ro u tin e  reads in  a  3X3 gam e board 
from the  DATA sta tem en ts. If you use  m ore th a n  a  3X3 board, 
the  next p a rt of the  ro u tin e  bu ilds the  p a rt of the  board 
g rea ter th a n  3X3. The last lines of th e  ro u tin e  p r in t the  nam e 
of the  gam e and  set the  score counters, S I and  S2, to zero.

9500 REM SUBROUTINE TO SET UP THE GAME BOARD 

9510 PRINT 0$

9520 IF NS<3 THEN LET NS=3 

9530 FOR J = 1  TO 9 

9540 READ B$(J)

9550 NEXT J

9560 IF NS=3 IF THEN GOTO 9680

9570 REM NEXT LINES CAN INCREASE BOARD SIZE

9580 FOR J=10 TO NS*2+3

9590 LET B$( J)=B$( J—2)

9600 NEXT J

9610 LET P $= “ ” : LET P$=LEFT$ (P $ , (N S - 3 ) *2+1)

9620 LET Q$=B$(9)+B$( 9)

9630 LET Q$=LEFT$f 0$, (NS-3)*2)

9632 LET R $= “4 5 6 7 8 “

9634 LET Ll=l

9640 FOR J=3 TO NS*2+2 STEP 2 

9650 LET El$(J)=LEFT$(B$(J) ,8)+Q$

9660 LET 8$(J + l ) = L E F T $(B $ (J + l ),7)+P$+STR$(L I )
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9665 LET L 1 = L1+1

9670 NEXT J

9672 LET 8$ f N S * 2 + 3 ) =LEFT$ (B$ (N S * 2 + 3 ), 8;1+0$

9674 LET B$ (5) =LEFT$ (,B$ (5), N S * 2 + 1 ) +  “ ROW

9676 LET B$ f 2) =E!$ (2) +LEFT3 ( R $ . (N S - 3 ) *2;)

9680 REM NEED THIS FOR A GOTO STATEMENT

9685 REM NEXT LINES GIVE THE GAME TITLE AND SET

9690 FOR J = 1  TO 5: PRINT :NEXT J

9700 PRINT T A B (10); “ SQUARE-1T’’

9710 FOR J =1 TO 5 :PRINT :NEXT ,J

9720 PRINT ‘ ‘0 1982 BY D&P HARRIS”

9730 FOR J = 1  TO 500

9740 NEXT J

9750 PRINT 0$

9760 LET 31=0

9770 LET 52=0

9780 RETURN

Now th a t you have seen  all th e  su b ro u tin es , you are ready 
to see th e  m ain  p a rt of th e  program . You can  guess th a t  th is  
p a rt will have a  lot of GOSUB Lines. C an you guess how m any 
GOSUB Lines? T here are  fewer GOSUB lines th a t  su b ro u 
tines. T here are  th ir te e n  GOSUB lines an d  GOSUB 4000 is 
used  twice. All the  su b ro u tin es  are  included once on a  
GOSUB line. B ut there  are  fourteen  sub rou tines, two more 
th a n  used  in  the  m ain  p a rt of th e  program . Do you know  
w here th e  o th er su b ro u tin es  are  u sed?  They are used  in  
o th er su b ro u tin es . T h is is a  com plex program . It h a s  m any 
su b ro u tin e s  a n d  som e of th e  s u b ro u tin e s  u se  o th e r  
sub rou tines.

1 1/) 0  (•") 0  F ? E l f '1 ^  ^  t2- -St -S-

10010 REM THE MAIN PART OF THE PROGRAM

10020 GOSUB 9500

10030 GOSUB 9100

10040 GOSUB 4000

10050 LET PL=1

10060 REM THE NEXT LINE LETS PLAYER 1 GO FIRST

10070 LET Z$=X$
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10080 REM NEXT LINE CALCULATES THE MOVES IN THE GAME 

10090 LET NM=2*NS*(NS+1)

10100 REM START OF FOR-NEXT LOOP FOR THE ACTUAL GAME 

10110 FOR 1=1 TO NM 

10120 PRINT H$;

10125 FOR J = 1  TO 2*NS+4: PRINT :NEXT J 

10130 PRINT “PLAYER ” ;PL;“ ” ;Z$

10140 GOSUB 5200

10150 GOSUB 5700

10160 IF M1=0 THEN GOTO 10190

10170 GOSUB 6500

10180 GOTO 10140

10190 GOSUB 5400

10200 GOSUB 5000

10210 IF E = 0  THEN GOTO 10240

10220 GOSUB 6000

10230 GOTO 10190

10240 GOSUB 5600

10250 GOSUB 7000

10260 IF M1=0 THEN GOTO 10280

10270 GOSUB 5900

10280 GOSUB 4000

10290 IF PL=1 THEN LET Z$=Y$

10300 IF PL=2 THEN LET Z$=X$

10310 IF PL=1 THEN LET PL=2 : GOTO 10330 

10320 LET PL=1 

10330 NEXT I

10340 REM GAME OVER GIVE FINAL MESSAGE 

10350 PRINT H$

10360 FOR J=1 TO NS*2+4: PRINT :NEXT J 

10370 PRINT ‘ ‘PLAYER 1 HAD ” ;S1; “ SQUARES FINISHED 

10380 PRINT ‘ ‘PLAYER 2 HAD ” ;S2; “ SQUARES FINISHED 

10390 PRINT: PRINT “TYPE RUN TO PLAY AGAIN”

10400 GOTO 20090

10410 REM END OF THE GAME ***********

10420 REM NEXT ARE DATA STATEMENTS FOR 3X3 BOARD 

20000 DATA “COLUMN”

20010 DATA “ 1 2  3 ”



20090 END

W hen you type in  th is  long program  you will w an t to be 
su re  to check th e  no tes in  th e  Appendix to see if there  are  any 
specific changes th a t  m u st be m ade for your com puter. Some 
com puters need to use PRINT AT s ta tem en ts  to replace the  
s ta te m e n ts  for hom e an d  tab. Some com puters have special 
req u irem en ts  w hen you w an t to w ork w ith  strings. Check 
the  Appendix for in form ation  on six popu lar com puters; the  
Apple II+, the  VIC Color Com puter, the  Tim ex S incla ir 1000, 
the  Texas In s tru m en ts  Com puter, the  Radio S hack  Com
p u te rs  and  the  A tari C om puters. You will find a  ch art 
sum m ariz ing  the  BASIC s ta tem en ts  and  functions and 
giving som e o th e r inform ation . Also, no tes are included on 
som e of th e  changes th a t  need to be m ade in  th e  p rogram  for 
these  com puters. Have fun  u sin g  th e  ideas in  th is  c h ap te r to 
w rite your own program s.



Appendix

Basic Statements and Functions for Six Computers

STATEMENTS APPLE
11+

VIC
COLOR

TIMEX TEXAS
INSTR.

ATARI RADIO
SHACK

PRINT same same same same same same
INPUT same same same same same same
READ same same NO same special same
DATA same same NO same same same
LET opt. opt. needed opt. opt. opt.
DIM same same special same special same
FOR same same same same same same
NEXT same same same same same same
STOP same same same same same same
END same same NO same same same
REM same same same same same same
GOTO same same same same same same
GOSUB same same same same same same
RETURN same same same same same same
POKE same same same same same same
IF...THEN same same IF key same same same

THEN key special

FUNCTIONS APPLE
11+

VIC
COLOR

TIMEX TEXAS
INSTR.

ATARI RADIO
SHACK

LEFTS same same special special special same
RIGHTS same same special special special same
MIDS same same special special special same
CHRS same same same same same same
ASC same same CODE

KEY
same same same

LEN same same same same same same
TAB same same same same no same
SPC same same no no no no
INT same same same same same same
RND same same same special special same
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OTHER APPLE VIC TIMEX TEXAS ATARI RADIO
11+ COLOR INSTR. __________________ SHACK

HOME

CLEAR
SCREEN

SCREEN
MEMORY
START

SCREEN
MEMORY
END

CURSOR
LEFT

CURSOR
RIGHT

CURSOR
UP

CURSOR
DOWN

RUN

STOP A 
PROGRAM

SINGLE
CHARACTER
INPUT

VTABI
command

HOME
command

NOT
EASILY

NOT
EASILY

use HTAB 
command

use HTAB 
command

use VTAB 
command

use VTAB 
command

same

CONTROL
C

GET

CHR$(19)

CHRS(147)

7680

8185

CHR$( 157)

CHR$(29) 

CHR$( 145) 

CHRS(17)

RUN
STOP
KEY

RUN
STOP
KEY

GET

PRINT 
AT 0,0

CHR$(251)

NOT
MEMORY
MAPPED

NOT
MEMORY
MAPPED

use
PRINT
AT

use
PRINT
AT

use
PRINT
AT

use
PRINT
AT

same

BREAK OR 
STOP

use
calls

use
calls

NOT
MEMORY
MAPPED

NOT
MEMORY
MAPPED

NOT
EASY

NOT
EASY

NOT
EASY

NOT
EASY

same

POSITION
0,0

GR.O

NOT
EASILY

NOT
EASILY

CHRS
(30)

CHRS
(31)

CHRS
(28)

CHRS
(29)

same

FUNCTION BREAK 
4

INKEYS

PRINT@
0
CLS

15360+0
(III)

15360 
+ 1023 
( I I I )

use
PRINT®)

use
PRINT®

use
PRINT®

use
PRINT@

same

BREAK

INKEYS
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Other Information on the Computers and Programs 

APPLE II

The p rog ram s generally ru n  on th e  APPLE II w ith  very few 
changes. T he m ost im p o rtan t change is th a t  you m u st use  
th e  special com m ands to hom e th e  cu rso r an d  clear the  
screen  (see th e  table). The PRINT CHR$(xxx) are  no t used  to 
move the  cursor. HTAB and  VTAB are used  instead . W henever 
a  program  has these  com m ands you shou ld  su b s titu te  the  
correct Apple com m and.

VIC COLOR COMPUTER
The program s should  ru n  on the  VIC ju s t  as they are 

w ritten . J u s t  rem em ber to change th e  CHR$ values to those  
in  the  tables above.

TIMEX
You m u st use  the  LET s ta tem en t w ith  the  Tim ex com puter. 

You m u st also tell th e  com pu ter w ha t each variable  is equal 
to. To use  the  variable A, you m u st include the  s ta tem en t LET 
A=0. The TIMEX can  have only one variable for a  DIM 
sta tem en t so w hen p rogram s say: DIM A(2), B(4) you m u st 
w rite the  in form ation  on two lines u sing  two DIM sta tem ents. 
W ith a  s tr in g  a rray  you m u st tell th e  com puter how long your 
s tr in g s  will be. You m u st add  an  ex tra  n u m b er to the  DIM 
sta tem en t. In the  program  th e  DIM s ta tem en t would look like 
th is: DIM A$(2). In your p rogram  the  s ta te m e n t w ould look 
like th is: DIM A$(2,20). The 20 would tell th e  com pu ter th a t  
th e  longest s tr in g  is no t m ore th a n  20 ch arac te rs  long. The 
Tim ex com puter u ses  th e  form  A$(N1 to N2) to accom plish 
th e  sam e functions as th e  th ree  separa te  func tions listed  as 
RIGHTS, LEFTS an d  MID$. R em em ber th a t  th e  TIMEX keys 
are labeled w ith  the  com m and words. They do no t have to be 
typed in. To use  th e  random  n u m b er p rogram  use  th e  RND 
com m and w ithou t a  num ber in  paren theses.
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TEXAS INSTRUMENTS
The TEXAS INSTRUMENTS com puter can  have only one 

s ta te m e n t per line. If you find a p rogram  line w ith  two 
s ta tem en ts, ju s t  divide the  s ta te m e n ts  in to  two lines. The IF 
...THEN lines in  all p rogram s m u st also be changed. The 
p rogram s are w ritten  w ith  s ta tem en ts  following th e  THEN 
sta tem en t like th is:
120 IF R $ = ‘‘N O’’ THEN PRINT ‘ ‘CO R R E C T’ ’.

You m ust change th e  line to remove th e  PRINT sta tem en t. 
Your line would look like this:

120 IF R $ -‘ ‘N O’ ’ THEN 121 ELSE 130

121 PRINT “CO R R E C T”

Line 130 would be th e  next line of th e  p rogram  a fte r line 120 
and  would not have to change unless, of course, it also w as an  
IF...THEN line.

The TEXAS INSTRUMENTS com puter also uses the  SEG$ 
com m and to take the  place of RIGHTS, LEFT$ and  MID$. The 
com m and is w ritten  SEG$A$ (N1 ,N2) w hich tells th e  com pu
te r to take a p a rt of the  str in g  called A$. In place of N 1, p u t the  
n u m b er of th e  ch arac te r of the  s tr in g  th a t you w ant the  
com puter to take first. N2 should  be replaced by th e  num ber 
of the  charac te r w here you w ant the  com puter to stop.

ATARI
For the  ATARI com puters, all s tr in g  variables m u st be 

in itialized  so you m u st use a  DIM sta tem en t for all of the 
s tr in g  variables in  a  program . The DIM s ta tem en t should  be 
used to tell the  com puter the m axim um  num ber of charac ters 
in  any string.

The ATARI also u ses  the  one com m and to take the  place of 
RIGHT$, LEFT$ an d  MID$. The com m and is w ritten  w ithou t 
a special com m and word an d  looks like th is: A$(N 1 ,N2). T h is 
line tells the  com puter to take a  p a rt of the  s tr in g  called A$. In 
place of N1 you should  p u t th e  n u m b er of the  ch arac te r of the  
s tr in g  th a t  you w an t the  com puter to take first. N2 shou ld  be 
replaced by the  n u m b er of the  c h arac te r w here you w an t the  
com puter to stop. You can p u t any com m and in  fron t of the  
s trin g  variable. You could use  the  com m and PRINT A$(N 1 ,N2).
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W hen you w an t to use  the  random  n u m b er generator, you 
m u st firs t use  RANDOMIZE and  th en  use RND w ith  no 
num ber in  p a ren th eses after the  com m and.

RADIO SHACK
To use  the  program s on the  RADIO SHACK com puters, you 

need to m ake only a  few changes. To send  th e  cu rso r to home, 
you m u st use  PRINT© 0 in  place of CHR$(xx). To move the 
cu rso r a round , you use  PRINT® followed by th e  space where 
you w ant the  cu rso r to move. To clear the  screen, you use  CLS 
instead  of CHR$(xx).

INKEYS replaces GET in all programs.
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H ave y o u  j u s t  b o u g h t  a  c o m p u te r?  Do y o u  p la n  to  ow n 
o n e  so o n ?  T h e n  C o m p u ter P ro gra m m in g  1,2 ,3! is  a  m u s t  
fo r y o u  a n d  y o u r  fam ily. L e a rn  h o w  to  c re a te  v ideo  
g am es. L e a rn  h o w  to  w rite  p ro g ra m s  to  h e lp  a  y o u n g e r  
b r o th e r  o r  s i s te r  m a s te r  n u m b e r  fa c ts —a n d  le a rn  so  
m u c h  m ore!

T h is  b o o k  in c lu d e s  step -by -step  in s t r u c t io n s  fo r w r i t 
in g  BASIC p ro g ra m s —all w h ic h  h e lp  th e  nov ice  to  le a rn  
th e  la n g u a g e  a n d  to  e x p e rien c e  i n s t a n t  su c c e s s  a t  th e  
c o m p u te r  keyboard .

C o m p u ter P ro gra m m in g  1 ,2 ,3 ! p r e s e n ts  a n d  develops 
p ro g ra m s  fro m  th e  s im p le  to  th e  com plex , p ro v id in g  
b u i l t - in  re in fo rc e m e n t a n d  n ew  c h a lle n g e s  o n  every 
page. You c a n  c h a n g e  th e s e  p ro g ra m s , if  y o u  w ish , a n d  
th e n  m ove o n  to  c re a tin g  y o u r  ow n. H ap p y  c o m p u tin g !

0-448-18961-5




